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272-Upon commencing Sten 033.0: 32a 3m 

THE REGISTRAR: Please come to order. 
This hearing is now in session. Please be seated. 

Mr. -POCK?. 

MR. D. POCH: Good morning, Mr. Chairman. 

Mr. Chairman, at transcript page 23969 of 
Volume 136, I introduced Exhibit 632, which you may 
recall was what appeared to be an AECB staff document 
presented to the Board with respect to the request for 
funding for studies of seismic-related geologic 
features. Mr. Penn on the following page expressed 
some concern that it didn't appear as a typical AECB 


format to him and I promised I would get further 


information. I did since that time provide the board 


agenda which made mention of it, and we have now 
received, from the AECB, a letter which I have provided 
to Hydro and to Mr. Lucas which I think should be made 
an exhibit. | 

Briefly, it’s .<a letter From the AECB 
addressed to Ms. Kock, dated 22nd of this month, 
indicating that indeed the request for funding for 
those studies was made to the oe the AECB on April 
2nd, and the board did in fact approve $400,000 funding 
for that project. 


THE CHAIRMAN: Well, this material should 
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be perhaps attached to 632. That would be a better way 
OL perhaps Of dealing with it, so it's there. 

MR. D. POCH: That's perfect. Thank you 
Mr. Chairman. 

THE CHAIRMAN: Would that be 
satisfactory, Mr. Campbell? 

MR. B. CAMPBELL: That is fine. 

Mr. Chairman, Lf lemignt, there «1s sone 
thing that I would like to mention now, more for the 
purpose of people who are reading the transcript, other 
parties that are reading the transcript, it's an easy 
way to communicate with everybody. 

I gather there Pouneey: some change in 
the order of cross-examination, we had not expected 
IPPSO to started today, and there has been quite a 
scramble to try and get materials together and so on. 

I would just like to record, so people 
who are reading the transcript can do ee if people 
would let us know when that has happened it would be 
appreciated, because we just assume as the list has 
been set out at the beginning, that unless we hear 
something differently, that"*s how it’s going to 
proceed. 

So for the purposes of communication, we 


will make a more regular habit at this point of 
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contacting Board staff as well. 

THE CHAIRMAN: I think that's the way to 
do it. There is aicertain volatility that*has to 
inevitably be part of the process, and the best way is 
to communicate through Ms. Morrison and Mr. Nunn. 

MR. B. CAMPBELL: I have asked this 
morning, and I expect we will be putting in place that 
we will initiate contact with Board staff on a regular 
basis, but if people could let us know that would be 
appreciated as well. | 

THE CHAIRMAN? {NAIM right. 

Mr. Greenspoon? 

MR. GREENSPOON: Thank you, Mr. Chairman. 

DAVID WHILLANS, 

KURT JOHANSEN, 

FRANK CALVIN KING, 

WILLIAM JOHN PENN, 

IAN NICHOL DALY; Resumed. 
CROSS-EXAMINATION BY MR. GREENSPOON (Cont'd): 

Q. Just one matter before I start on the 
next topic, I wanted to go to page 35 of Exhibit 645 
which is the final report of the Select Committee on 
mining, milling and refining. 

DrouWhillans7 page 35 )<is an exhibit... 3.1, 
I guess, to this Select Committee document. What it 


is, it's titled Simplified Decay Chains of Three 


Thorium Isotopes. 
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Dr. Connell had asked about radon being a 
Noble gas. Dr. Whillans, do you recall that question? 

DR. (WHILGANS : TAs BY ese iacdo. 

ie And, in fact, if 1s a ‘Noble gas. 

Liijust wanted towconfirrm, "mn the middle 
decay chain, thorium-232 where radon is shown, Ra, 
that's radon? 

A. No, Ra is radium. 

Q. Rn is radon. And likewise in the 
thorsum=23 beckn ~ domy ous eeisthats 

BR. reYes peZio. 

Q. And likewise in thorium-234? 

Awa wikes. 

On8 RnotAnd -that'srthe 3.8 days that we 
talked about? 

Aa Yesw-ene tua lyr trerethori um—2 34) Chain 
is usually called the uranium series. It starts with 
uranium-238 and works it's way down to uranium-234. 

Ov” Would mrt be faimebousay that, it sus, 
in fact, from a radiological and from a health impact 
and impact on the environment, it's the daughters of 
radon that is of concern to people? 

A. UNCe Cheeradonwis aval lane, chats 
it’s Into’ say .poommarruorurmenie, body jamutivs ohne 


daughters that provide most of the harm, yes. The 
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radon is important because that's the way it gets out 
of the soil. 

Q. As you agreed to in edence 
yesterday, the thorium which was going to be around for 
80,000 years, would only produce half of its radon 
during that time? 

A. The half life of thorium-230 as shown 
here is 80,000 years. 

Q. Now, I wanted to go back to the North 
Channel. I think your counsel Ms. Harvie and somebody 
else indicated we were talking the notice provision, 
and: = -didh “twpullis thoutaty the “time, but there was 


some -- I had indicated that it was my understanding 


that the area from Sault Ste. Marie to Espanola, south 


to Manitoulin Island that was marked on the notice map 
was the site for the North Channel, and Ms. Harvie 
indicated that she thought it was the study area. 

Just looking at the notice and my reading 
of it is that the legend beside the line indicating the 
North Channel running from Sault Ste. Marie to 
Espanola, south to Manitoulin is called the North 
Channel siting zone. 

So); in fact, the site for the North 
Channel reactor in the Demand/Supply Plan runs from 


Sault Ste. Marie to Espanola, south to Manitoulin 
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Island; isn't nat correct? 

MR. JOHANSEN: A. Well, a site is not 
the same as a siting zone. A zone Bs a large 
geographical area within which you look for potential 
sites as a general statement. 

So); “Pb think *it ‘Ps (fair tG saysthat 
whether you call is a zone or a study area, that you 
are talking about an area which is considered to be an 
area within which potential sites may be found. You 
can't say that that entire zone is the site. 

Q. That entire zone is in jeopardy to be 
the site, Mr. Johansen; is that not correct? 

A. That would be one way OL POUL ETN Oa: 
That zone is an area within which, depending on where 
the potential a are identified, there could be some 
potential impacts, yes. And, therefore, the notice 
needs to address those members of the public who might, 
set ePes, legitimately have an interest in the 
proceedings. 

Q. Now, we talked about the 
state-of-the-art “cooling system ‘that -Dr. Hffer “alked 
about in Panel 8. I wondered if there was any 
information on the plume of the cooling water? That 
water comes out at a considerably warmer temperature 


than wt went rinss«ien "e that correst 2 
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Ae Ves, that. oe ba ght’ 

Q. And we talked yesterday about the 
couple of hundred cubic metres per second. 

A *Pervsecondy 

Q. So that means there is a couple 
hundred cubic metres per second at a considerably 
warmer temperature going out into whatever body of 
water’ is cooling this reactor? 

AY St Constderably@itmis  a@imatter .of 
interpretation, I guess. 

i can teat youtwhatethe badilparkeis®: The 
guideline that the Ministry of the Environment 


Maintains is that the temperature rise across the 


Plant, is between, in simple terms, between the point 


of intake and the point of discharge, is to be no more 
than about 10 degrees, 10 Centigrade degrees, and it 
may indeed be less in certain Site-specific 
Circumstances. 

Q. So every second there is 200 cubic 
metres of 10 degree warmer water going out into the 
lake? 

A. Well, there is a considerable amount 
of thermal energy. 

HO: At aym. i 


Essentially, the energy from the fuel 


Farr & Associates.Reporting, Inc. 


24 


25 


Whillans,Johansen, 24370 
Penn,Daly,King 
er ex (Greenspoon) 


which is not converted to electricity and excluding a 


certain amount which is emitted to the air through 


-Friction losses and other inefficiencies in the plant, 


but by and large the rest. of the fuel energy is 
discharged to the lake. 

Q. And let's go back to the North 
Channel. The North Channel freezes from December 
unt ile) its igs probably stitl) Srozens—, December, until 
April. So the water under that is probably around 32 
degrees, you would agree with that, or zero degrees 
Centigrade? 

A. Yes. 


Q. And so if there are fish that are 


getting ready to spawn they might get the wrong message 


when they feel 200 cubic metres a second of hot water 
coming out; the fish that spawn in the Blind River 
bank? 

A. Well, one of the factors that would 
be considered in siting a plant to begin with, and 
secondly, in designing and specifically locating the 
cooling water structures would be the presence if any 
of spawning habitat. 

That was, I would say, the overriding 
factor in the design of the system at Darlington, and 


it was designed in particular to avoid a serious 
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adverse impact on what were considered to be ee adie 
spawning habitat in that pig De nS | 

What you would try to do in any siting 
program would be to avoid any impact on spawning 
habitat by staying away from them, first of all. 

If they are so prevalent - and I don't 
believe that is the case in the North Channel area - 
that you can't avoid them entirely, then you would need 
to design the system so that you minimize the impact. 

Q. On what do you base that you eo rornings 
believesthatwis thepcasesin the North Channel, area? 1 
put it to you, thateyourwouldnit.. find 50,.feet along the 
North Channel that there wasn't something spawning. 

A. Well, you are talking about the 
immediate shoreline area, I assume? 

Q. I'm talking about the whole North 
Channel. 

Dow Well AbnaAt.1Ssanot wmy,s mentormation. 

Q. So you can't really comment. That 
comment you made was a gratuitous comment? 

A, Well,it is based on studies that 
were done back in the mid-to-late 70s when we looked at 
that region to begin with, but they are certainly not 
definitive studies. 


All I am saying is as a matter of 
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planning strategy in looking for a site you would try 


to stay away from valuable habitat or other valuable 


features of the environment, and then, secondly, you 


would design the plant systems to minimize the impact 
on those features of the environment that you can't get 
away from. 

on So getting back to the plume, what 
I'm interested in knowing is if Hydro has modelled the 
plume from the discharge. 

A. Céftalimiy. 

Q. And do we have that? 

A. We need to do that. 


QO. ~Do we Dave™ thats “Can-you point me: to 


PCat c 


A. I am not sure if we actualry —-- =r 
wouldn't be surprised if we issued... 

We did issue a copy of the Darlington 
environmental assessment, and that included some 
thermal plume modelling. 

Q. And that would be the same -- 

A. However, I should note that that was 
not based on the cooling water design. That was 
approved and-- 

QO. "Eventually, yes. 


AS -—bul lt in the=end. ~However> 1b did 
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include, as I recall, some analysis of alternative 
cooling water diisciatge Systems including, if memory 
serves, some fairly long offshore cooling water 
discharge structures as alternatives. 

However, I can't say for sure that those 
alternative designs were exactly equivalent to the 
design that actually was built, but there was a range 
of thermal plume analysis included in that 
environmental assessment, and there were other 
responses to interrogatories pertaining to the impact 
of the cooling water system. 

I just don't happen to recall if there 


was one on the definitive analysis that we had to do to 


‘Get cthne permit irom chevMinistry .poreintake of water 


and for discharge of water. 

Q. But presumably the basis would have 
been the EA, the environmental assessment, that was 
prepared and then any addenda that would have reflected 
the change. 

A. Well, that environmental assessment 
allowed us, in fact, was the basis for government's 
approval to proceed with the project as a whole. Then, 
further approvals, of course, were required under the 
Environmental Protection and Water Resources Acts, and 


these are the ones that were the detailed, definitive 
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analyses, as I would call them-- 

rol? RigKE: 

A. +r-based-on the currents CW.design. 

Q. So would you be able to get me copies 
of that, of those details of the plume, whatever you 
have? I don't want the environmental assessment 
document. “It sounds like it dis your submissions. to. the 
Ministry of the Environment for approval of that new 
Darlington intake/out-take plume. 

THE CHAIRMAN: I thought you said that 
they were, that these analyses were part of the 
interrogatories that were put in? 

MR. JOHANSEN: I'm not sure. 

THE CHAIRMAN: Or is there a Darlington 
document already filed that would include that 
material; is that not right? 

MR. JOHANSEN: I believe that the 
Darlington environmental assessment, the trary” 
design at the time, which has been revised 
subsequently, plus the analysis of alternative schemes, 
including offshore discharge, would give you a pretty 
good range within which the actual design and the 
thermal plume discharge would fit. 

MR. GREENSPOON: Q. AsSSuming that -- 


MR. JOHANSEN: A. So I think that 
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information popen veaay on the record. 
| Oa stAll] prnigh ts; 

A. And your further question about 
whether the interrogatories provided the more 
definitive analysis that we had to submit for the 
permits, that I re recall. 

All I do recall is that there were 
several questions about the effect of thermal plumes, 
fish impingement and the like, and -- 

MR. GREENSPOON: Well, Mr. Chairman, what 
I am interested in is an analysis of the plume that 
comes out of Darlington and how that will impact on the 


North Channel, and my witness who is studying the North 


Channel asked me to find out if there was a model of 


the plume from Darlington so he could extrapolate it 
into the North Channel to do the study. 

THE CHAIRMAN: Apparently there is 
material on file, and perhaps your consultant should 
have a look at it and see whether it helps him or not. 

MR. GREENS POON: Yes: 

MR. JOHANSEN: I should clarify that we 
have not selected a site at the North Channel. | 

MR. GREENSPOON: Q. Yes. 

MR. JOHANSEN: A. The North Channel is 


off as per the moratorium. 
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One: Yes. 

A. Everything that we were beginning to 
study up there was halted, of course. So I don't think 
we should presume that there are going to be impacts up 
there ave ALWYor .tha ters fon ord. 

Opann thon enete are parties.to this 
hearing that may be suggesting that would be a good 
place “fora reactOr;randawe feel “that. it “is important. 

I wanted to ask you about the Zebra 
mussels. Is that you, Mr. Johansen? 

A. I.guess it is to some extent. This 
is the document incidentally that I was referring to, 
the Darlington EA, of which there is a copy filed. 

THE CHAIRMAN: Well, could we identify it 
with an exhibit number or anything of that sort? 

MR. JOHANSEN: ECS Wasted erty, Lenn Ke mee 
let me just confirm that. It was very early on. 

The Darlington proposal, environmental 
assessment, this is the final submission dated 1976. 
There was an initial.submission in 1975, but the one we 
fiied\.i si the ,one@ 1 just showed here, in response to 
Interrogearory 7 927..25 

THE CHAIRMAN: Which I think has already 
been given a number? 


(10225) anm. | 
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MR. JOHANSEN: And I guess just a further 


comment to close the* book’ on that. WAs® Tt saad 


yesterday, the Darlington design was optimized for the 


Darlington site. And it may or may not be relevant to 
the North Channel area if Hydro should ever consider 
going back there. 

MR. GREENSPOON: Q. “Now, the Zebra 
mussels are connected to that, the intake at these 
cooling plants. 

MR. JOHANSEN: A. They are. 

Q. And how does Hydro deal with Zebra 
mussels that are clogging the intake and the outlet? 

| A. Well, we have recently obtained 
approval from the Ministry of the Environment to use 
chlorination on an interim basis. And we have now for, 
T guess it's’ close''to two years, been undertaking a 
research program to develop alternative methods of 
combating Zebra ister looking at a whole range of 
options, including non-chemical means in the hope that 
in the longer term a solution will be found that will 
not involve chlorination. And the Ministry supports 
cheac.. 

O., Sov what? do you ‘dob Dovyow ‘run the 
chlorination from the nuclear reactor or from-the 


cooling water, or do you run it with divers out in the 
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water actually chlorinating the Zebra mussels that are 
adhering to the -- 

Aw Noy it" S injected unto the cooling 
water stream. 

QO. "Into the cooling water stream. So it 
follows the plume, then. 
| AL Yess * This 18° part ‘of ‘the 
requirements by the Ministry, the residual chlorine 
level has to be cControlled™to may very," very low level. 
I could dig up the figures if you'd like 

Q. No, that's okay. 

A. But’ that 4is“One Of the ‘condit tens of 


the approval from the Ministry, that the residual 


chlorine level that goes into the lake would be 


extremely small. 

Q. Well, if you have 200 cubic metres a 
second, it wouldn't be very long to dilute any amount 
of CN ey would it? 

A. Well, we are talking about the 
residual chlorine at the point of discharge, ‘not. at 
Some == 

One NO OMe in the plume out in the 
middle of the lake. 

A. No. 


Q. And maybe that will help open the 
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beaches in Toronto if you put enough chlorine out. 

A. Well, as I said, we are not putting a 
lot of chlorine out. It would be inefficient to do so. 

O. ST oMyour put. 1titin, the: cool ing? water; 
how do you clean the Zebra mussels at the intake? You 
must have to do’ that ‘fromethe water. 

A. Physically, you mean? 

Q. Well, the problem is the Zebra 
mussels, as I understand it, are clogging up the intake 
and the outlet. You said you put it in the cooling 
water. I gather that would help you out at the outlet, 
but-it's not going ‘to helpyou out? at ‘the: inlet, 


A. Well, it’s the inlet that we are 


talking about. 


Ow ‘Soyou] do- at Bromilthe water then: 
You go out in the lake. 

As Well, “the concern. is**thatithese 
mussels not infest the plant systems and the heat 
exchange surfaces within the plant. I mean, that's the 
concern. 

Q. Or that they completely block the 
inlet or the outlet. 

A. Yes. We haven't experienced that 
problem yet, and I can't tell you what or if that is 


going to be a problem. No solution, obviously, has 
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been’ found) toydeal with: that problem! “TE ate does 
become a problem, the Darlington intake structure, 
being as it conforms, essentially, with the bottom of 
the lake bed, is thought to be more effective in 
discouraging the build-up of Zebra mussels. 

And, I suppose it provides for more 
convenient clean up, if necessary. But this is a new 
problem*for us. And’ is, I’ guess, one’ of the rare 
examples of where the impact of the environment is in 
our plants and not the other way around. And it's 
certainly an issue that is commanding a fair bit of 
attention from us and other water users around the 
Great Lakes, municipalities in particular. 

Q. So, a Zebra mussel is causing you a 
problem and that's something that you are just 
beginning to learn how to deal with. 

A. We are just beginning to learn how to 
deal with it, yes. 

Q. And the Zebra mussels are moving up 
the lakes. 

A Yes 

Q.- They are very vig6réus. 

APSSAC a Greater tate, 1 might say, than 
we had hoped or anticipated a few years ago when the 


problem was first side in the lower lakes. 
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Q. Maybe they are part of the 
anti-nuclear movement. 

If we could. move DOUEANI Ot 34458 wha ch 
ES Or 433, i Chink ites. (Yes) Exhibit, 433) ahich 
is the Alternative Energy Review. 

THE CHAIRMAN: It's 344. You were right. 

MR. GREENSPOON: 344. I was right eAtso 
my Panel 9 outline in my materials is wrong. It says 
433. Just while you are getting at that -- 344. 

THE CHAIRMAN: That's the Alternative 
Energy Review. 

MR. GREENSPOON: Yes. It looks like 
bits; Mrs penny 

MR.) PENN: <i. know what it looks Tike. 
It's a matter of finding it. We don't seem to have 
that one, unless it's been misplaced. 

MR. GREENSPOON: Well, Mr. Johansen, you 
don't need to bother with it. I think that I can ask 
you the questions without you seeing it. 

MR. JOHANSEN: We'll see. 

MR. GREENSPOON: Q. We'll see how it 
works." And I could pass. vyowsuminey if. you, needsiit.»< Just 
before I delvesinteovthie, g-manot) qoingsto..be very long 
on this issue, I just wanted to ask you my 


understanding is that Dr. Effer, who we heard from in 
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Panel 8, who in a parallel way, I suppose your role in 
this panel is similar COvDr Veli ero rOle [herpanieues. 

MR. JOHANSEN: A. Well, as a matter of 
fact, Dr. Effer was my manager for many years, So we 
know each other well. 

Oe ANGIDL. ELTeer,.iNwbact puwrote the 
Environmental Assessment for Darlington. If one person 
could be ascribed to having written it, he would be the 
one. 

A. Well, he was the manager. There were 
a lot of people who were part of the writing of the 
Darlington Environmental Assessment. I personally was 
one of them. 

Q. And you were involved in that, as 
well. 

| Pram e k= Fah 

Q. Okay. And I asked Dr. Effer this 
question, and I presume that maybe you have got a 
update to the answer. Have you got the document? 

Any LCS wee Just found. et. 

ure ree you turn, you were talking 
about e-= 15 you Just couldenold. that and) loot -at 
transcript Volume 122. 

A. Page? 


O. Page <2) 301. 
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A. Yes. 
Q. And line 22? 
A Le Ves. 
Os, You fsay that: 

Our corporate environmental policy and 
management system are described in some 
deétarl Gincixhibi teas epiwhich tis the 1990 
addition of our Corporate Environmental 
Performance Report or what we used to 
call the State-of-the-Environment Report. 
A. Yes. 


Q. Now, if you could turn to Appendix A 


Of ARXNHibi to3 44) 


A. Yes. 


Q. Just reading at the top there you 


will see, and I pointed this out to Dr. Effer: 


Ontario Hydro's existing corporate 
policy on the environment has the 
following governing principle: Ontario 
Hydro shall seek to manage all activities 
which affect the environment such that 
the Ontario community receives the 
greatest overall net benefit in the 


long-term. The existing policy was 
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developed in the 70s and is being 
revised. In 1990 a framework was 
developed to finalize Ontario Hydro's 
environmental principles which were 
drafted in 1989. The principles will 
express fundamental values on 
environmental leadership, 
decision-making, wise resource use, 
consultation and responsibility. The 
framework provides a basis for a Green 
Paper to be issued in 1991. 
Now, has that paper been issued? 
A. Not to my knowledge, no. As a matter 
of fact, our corporate newspaper just last week, I 
believe, it was, reported on a survey of Ontario Hydro 
staff regarding the question of environmental 
principles. So I believe that when this document was 
written, it appears somewhat optimistic about the 
completion of this Green Paper which I suppose I'm not 
intimately familiar with the actual planning process as 
far as updating the corporate policy on environment is 
concerned, but I do know that the process of updating 
the corporate environmental ee iciates is very much 
Ongoing at this time. 


Q. Had you ever heard this Green Paper 
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before today? 

A.. Yes, aS on objective, certainly. 

DaeeenGeguat COs mish “in cbis items a LE 
you look at bullet 3, these principles that they refer 
to as being part of the corporate environmental policy 
Principle and strategy, that sentence lists them in 
order.of preference. So, in other words, they are 
priorizing basic emission control principles. 

Would it be fair to say that those 
emissions control principles apply to nuclear power? 

AS »Most certainly.. 

Q. Most certainly. 

A. And that is Pee SOrteOreLoing ia was 
alluding to before when we were talking about cooling 
water design, avoid or eliminate to begin with, and 
then, if you must deal with some unavoidable feature of 
the environment, then minimize the impact. 

Oo.  SOethefirst principle at Ontario 
Hydro as to emissions is elimination? 

A. - At..source, yes. 

Q. And if that can be done by the use of 
zero discharge or recycling systems, Hydro will do 
that? 

A. Well, elimination doesn't necessarily 


mean zero. discharge. if. at meanseeliminationat 
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source, for example, removing tritium from heavy water, 
converting the annulus gas system at Pickering to 
reduce or eliminate carbon-14 as a source, substitution 
of materials, for example, we know longer use PCBs in 
our electrical equipment, that's Sienna: source. 

Ce Valine Att just read on, I think what ‘you 
are talking about there, on that first bullet, 
elimination, you are talking about, it says: 

This can be a accomplished through the 
selection of processes which avoid waste 
production. 

That's what you are talking about. 

So the first principle of eliminarioneis 
avoid producing the waste in the first place. 

A Sinats srigne. 

Q. But the second and third are using 
zero discharge systems or a recycling system. Those 
are two other ways you can eliminate discharges. There 
is three ways: You don't produce the product; the 
second way is you have zero discharge, and the third 
way is you recycle it. 

A. Well, zero discharge is a concept 
which has been around for a long time, and the extent 
to which you approach zero discharge is a case or site 


specific question. And it may be that in the case of 
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certain contaminants you do indeed practice zero 
discharge preferably by eliminating the source. 

Recycling or reuse, in my view, would be 
part of any smart environmental control system, and I 
don't really I see it as a separate or distinct control 
option. It would be part of any overall control 
program. 

Q. Okay. I take it that Ontario Hydro 
has, or this panel has, no evidence about the emissions 
of uranium trioxide from the Cameco nuclear refinery in 
Blind River, and the fact that there is 500 grams of 
uranium trioxide allowed to be emitted from that 
refinery every year, and that there have been Spiiic 
where that amount was released in two or three days. 

THE CHAIRMAN: Take it one step at a 
time. Ask them first whether they know anything about 
the uranium trioxide. 

MR. GREENSPOON: Q. Do you know anything 
about uranium trioxide? 

MR. JOHANSEN: A. Well, your initial 
question was whether we did any Bee aie of the 
impacts of the uranium trioxide or the refining process 
at Cameco, and the answer to that is no, we have not 
done a specific environmental or safety assessment of 


that stage nor have we done specific environmental or 
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safety assessments of the uranium mining or milling or, 
indeed, the conversion step. 
What we have done and documented in 


Exhibit1507 P3r "beliéve “As we have discussed before, is 


taken Ontario Hydro's quantities and married those 


Ontario Hydro quantities with risk factors reported in 
what we consider to be credible authoritative | 
literature and come up with an overall estimate of risk 
on a unit energy basis for the different Steps. g50 
what we have done is a generic literature-based 
assessment, but no plant-specific or Site-specific 
analysis. 

Q. So when this Board LANA A Took at 
the environmental impacts of nuclear power on the 
ground, on the environment, we have no evidence from 
Ontario Hydro about what is going on at Blind River on 
the North Channel of Lake Huron at the Cameco nuclear 
refinery where your fuel is refined? 

A. I think what we have put on the 
record is a general assessment of those impacts and 
risks which could reasonably be attributed to the 
materials that go to Supply Ontario Hydro's fuel. We 
have not assumed, nor do we think it's appropriate to 
assume, that all of the impacts which may * result from 


whatever activities go on at Cameco's or mining 
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company's facilities, that we have not assumed or 
documented those sort of Mmpacts in our Exhi'bit'.507.. 

As I have pointed.out, Ontario Hydro's 
fuel supply /accounts “for only vabout 10 per “cent of the 
Elliot Lake mining business. 

Ov @in volume? 

A. In volume, yes, that's what we are 
talking about. 

Q. And is that the case at Blind River? 
Nobody else wants uranium trioxide, just Ontario Hydro; 
Tsnt that right? 

A. There are other CANDU operators in 
this country and elsewhere. 

I also yesterday, I think, indicated that 
while Ontario Hydro has accounted for something like 10 
per cent of =the mining activity at Elliot Dake, “if you 
look at’ mining activity in Saskatchewan as well, and we 
are talking about overall Canadian mining and refining 
activity, perhaps our share is between 11 and 12 per 


cent, aS near as I can figure from the ONCI 


documentation and advice from fuels people. 


Q. But again just to be clear, when you 
talk about your share, you are talking the volume of 
uranium ore that you purchase? 


A. Tes. 
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Q. And it has no relationship to the 
amount of money that you sunk into the uranium industry 
as we showed -- 

THE CHAIRMAN: He has made that clear, I 
think. 

MR. JOHANSEN: I am not talking: about 
SOCiO-EecOonomic impact, 1£ that's what you are 
inferring. 

MR. GREENSPOON: Q. So, Hydro offers no 
evidence -- 

THE CHAIRMAN: That's an argumentative 
question. Mr. Greenspoon, you have said that before 
and I am’gqoing-to-aisten tc 71 again. there are 
certain things on the record, whether it's evidence or 
not is an argument question. I don't think you should 
ask him those terms. 

MR. GREENSPOON: Q. Do you know anything 
about the environmental impacts on the Mississagi River 
of the Blind River nuclear refinery? 

MR. JOHANSEN: A. Ad hoc information, I 
don't pretend to be an expert in that area of the fuel 
cycle, Lueis cnain, 

O20 Cnet “thee iver Ls. tne alLaoet 
Spawning ground, on the Great Lakes, of sturgeon? 


A. Well, there are certainly people in 
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my department who ons know a lot more about that than 
tr 

We have looked at the potential of that 
river for hydroelectric ae erene purposes, so there 
are people in the department that know something about 
it, but I am not one of them. 

OCs vl eaneed to move on to high level 
waste, please. 

Mr. Penn, I guess you spoke more than 
anybody on that, although I think Mr. Johansen spoke as 
well. 

If you could turn to my materials. Page 
20 this is a letter dated the 23rd of September, 1988 
and it is from Marcel Masse who was the Minister of 
Energy federally at the time, to Tom McMillan who was 
of the Minister of the Environment at a the time. Have 
you a chance to read this letter, Mr. Penn? 

MR. PENN: A. Yes, I have. 

O.ngWould 2t .be fairetovsays thiss that 
this could be called the letter of reference of the 
high level waste concept to an environmental 
assessment? 

A. It's a letter of reference to the 
Minister of the Environment from the Minister of 


Energy, Mines and Resources, that the proponent, Atomic 
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Energy of Canada Limited, on behalf of the federal 
government, to talk about poche Sag, of disposal of 
used fuel, is wishing to have the matter reviewed. 

Os. YESsu vend In the farse  paragrapo 
specifically, the specific concept of deep geological 
disposal of nuclear fuel wastes in Canada, along with a 
broad range of nuclear fuel waste management issues. 

So this would be what could be called a 
terms of reference? 

A. Well, this reflects ene TOaadre 
agreement between the federal government and the 
provincial government and Atomic Energy of. Canada and 
Ontario Hydro in 1978, based, I think, on Dr. Kenneth 
Hare's advice that work should proceed to evaluate the 
deep geological disposal of nuclear fuel. 

Q. If we could turn to page 23, page 4 
of the letter. 

MR. JOHANSEN: A. Mr. Greenspoon, I 
wonder if I could just inject a BOI. You offered the 


view that these were the terms of reference. It might 


appear that, but as a-matter of standard practice, this 


is the sort of letter that initiates the federal 
environmental assessment and review process for an 
undertaking: So “you, quite correctly referred to.,it as 


a reference or referral letter, but the terms of terms 
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of reference are established by the panel-- 

Qw .Of jcourse. 

A. --that was established subsequent to 
che and they did issue specific terms of reference. 

Og Yesa Cbutertiei's taequideline under an 
Orderrimecounselseditips inotminder aistatutes;«sosit is. a 
Minister who refers it. There is no Federal 
Environmental Assessment Act. This is under an order 
im couneil? 

Ate That orniqht:. 

Q. So, it's this reference and then, as 
you say, the panel is struck. 

0.35 0.ca. mis! 

Let's just turn to page 4 and look at the 
second last paragraph: 

Ontario produces the bulk of Canada's 
used nuclear fuel and has participated in 
the research and development phase of the 
concept. It is important to have 
Ontario's full cooperation of all stages 
in the review. In carrying out the 
review the Panel should ensure to the 
extent possible that the principles of 
Ontario's environmental assessment 


process are accommodated. 
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Do you know if that's been done, Mr. Penn, if the 
principles of Ontario's environmental assessment 
process have been accommodated by the federal review? 

THE CHAIRMAN: Well, the record of what 
is going on in Ottawa under this review is well 
documented and most of it is on the record. I don't 
know what Mr. Penn can add to that. 

MR. GREENSPOON: Q. Do you know if under 
the process on the federal environmental assessment 
process cross-examination of witnesses is allowed, for 
example, Mr. Penn? 

MRIO“PENN? = A oP a Sn atramd, "meno 
familiar with the process under the federal 
environmental assessment hearing. 

Q. And, I guess, then, you don't know if 
there is intervenor funding for lawyers, for parties 
that are involved? 

We Welly*arl [can terl “you vrs "that 
there is an extremely thorough examination expected of 
all issues associated with deep geological disposal and 
alternative methods to it and alternative approaches to 
the use of that energy. I can't tell you what the 
process that this hearing is going to follow is because 
I don't know. 


MR. JOHANSEN: "A. “Mr. ‘Greenspoon, *f 
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Suppose you noted it yourself, that at the present the 
federal environmental assessment process is not under 
an act or Environmental Assessment Act. It is pursuant 
to guidelines order. 

And this matter of the federal 
Environmental Assessment Act is a current one, and it 
is anticipated that that legislation is going to be 
issued sometime in the foreseeable future. So I think 
we are probably discussing an area that is subject to 
change within the time Span certainly of this review 
process. 

ae~. BUC thatanewuactswon't apply to this 
hearing, Mr. Johansen. This hearing has already 
Started. Under the guidelines you are not going to -- 
the act won't be retroactive. 

A. The hearing hasn't started. 

©. Well, of course it has. 

THE CHAIRMAN: Please, would you tell me 
what .the relevancesor this line of questioning isto 
this hearing pe wittecan ato llowwehis-at sald, 

MR. GREENSPOON: Well, Mr. Chairman, 
Ontario Hydro has put forward the proposition that we 
are going to have a solution to the high level waste by 
the vear 2025 ,.andvtniswletter, to me, in omy 


submission - and it would be a matter of argument - 
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indicates that ene should be input from the Ontario 
environmental assessment process. And there isn't any. 

THE CHAIRMAN: No, it doesn't say that at 
ads 

MR. GREENSPOON: Well, it says it -- 

THEY CHALRMAN: “bisten torme., It isaysi: 

In carrying out the review the panel 
should ensure to the extent possible that 
the principles of Ontario environmental 
assessment process are accommodated. 

That is what it says. 

MR. GREENSPOON: Yes, that is what it 
says. And if there is no cross-examination of 
witnesses it would be hard to say that the process of 
Ontario environmental assessment has been accommodated. 

THE CHAIRMAN: Well, I don't think this 
is very useful to us, this kind of examination. 

MR. GREENSPOON: All right. I will move 
on’ 

Q. Mr. Penn, you and Mr. Johansen, you 
both have been in the North Channel area. I think you 
have indicated that? 

MR. PENN: A. Yes, I visited the North 
Channel area. 


Q. Do you know the Town of Massey, does 
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that ring a bell? 

ee pe a sure I passed) through itgeAl 
don't know the town, no. | 

O. 2 Weklysel BSyouclookrat the map that I 
provided in my materials on page 26 you will see that 
Massey is on the TransCanada Highway? 

A. Yes, I can see Massey. 

Q. You can see it? 

A. Yes. 

Q. And you see a highway numbered 553 
that goes north from Massey? 

Ae oeYO@sS gaAlydo. 

Q. And it crosses the aux Sables River 
and then appears to drain a lake at the end of that 
highway? 

Aun >) DYCS:: 

QO. Unfortunately, it “is enot .on-that map, 
l dona think, Wr .sGonnel 1. 

MR. CONNELL: Oh. 

THE CHAIRMAN: This map. 

DR.. CONNELL: Oh, I See. 

MR. GREENSPOON: Q. Are you aware that 
in the 80s, I think around 1980, Atomic Energy of 
Canada Ltd. set up an office in Massey, Mr. Penn, to 


research this high level waste concept? 
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MR. PENN: A. “No, I wasn't aware of 
that. 

MR. JOHANSEN: AN ee, is 

Q. You are aware of that, Mr. Johansen? 

A. I am aware of that, yes, and I should 
clarify that that was for purposes of field 
investigation. It was not for purposes of testing 
whether the Massey area of the Canadian Shield was a 
suitable site for a repository. 

So I think field research which was 
carried out over a number of areas of the Canadian 
Shield so that the assessment program had reasonably 
representative information on the nature of the host 
block or potential host block could be obtained. That 
is one thing. 

Q. Well, the Canadian Shield goes under 
Toronto, doesn't it, if you go down far enough? They 
didn*t do any dril@ing imforontco; "1 Won” “enink, *did 
they? 

De Shes “not exposed =at Toronto, “is “it. 

Q. Well, it's not exposed at Massey 
either, is it? | 

A. The field work was not carried on 
right in the Town of Massey. 


Q. No, at East Bull Lake, which is the 
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lake that I pointed out-- 

A. Yes. 

O. .-thatadrainsy that) the Sables River 
drains. There was drilling done there to find plutons, 
as Mr. Penn said, to find the plutons in the granite to 
see if they could put high level waste in a pluton like 
thate 

A.medit.wasn’t to’ findithe plutons; 
plutons had been identified by the Geological Survey of 
Canada many years before that in the early to mid-70s. 

The work that AECL and their contractors 
Carried out, which you are referring to, was for 
purposes @f gaining information on the nature otamock 
in plutons at various locations across the Canadian 
Shield for purposes of parameters, quantifying 
parameters needed to carry out the environmental and 
safety assessment of the concept, not for siting 
purposes. 

Q. Is there any question in your mind 
that if the high level waste is buried in plutons that 
it will be somewhere but Ontario? 

A. I think there is a double negative 
there. 

Q. Well, you know what I mean. There is 


no questionathateitgwithl* bel buriedhin Ontariodaftitsais 
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buried anywhere? 

A. Well, that was the Peobanede tion by 
the Hare Commission back in 1977, that geological 
disposal be investigated based on the Canadian Shield, 
and I believe the rationale was generally that because 
Ontario is going to be the province where the bulk of 
the used fuel already has been accumulated and was 
foreseen to continue to accumulate, that for that 
reason a particular focus on the Ontario portion of the 
Canadian Shield is appropriate. 

That is not quite the same as saying that 
it definitely will be in Ontario, but my personal view 
is that that would not be imapenceeiace for the reasons 
given by Mr. Hare and his committee. 

QO. And Just to close this off; +e would 
also be fair to say that it is not likely going to end 
up -underdToronto in thev¥CanadianvShield7; nteis going to 
end up in Northern Ontario? 

A. Well, there were no plutons 
identified in the Toronto area. However, there are 
plutons identified across the Canadian Shield, which 
does extend into what you might call Southern Ontario 
but not as far. as 7 Toronto. 

Q. But the only place that we know of 


where they have done drilling in Ontario is Massey? 
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PraniNo. 

Q. Where else have they done drilling? 

A. They have done drilling in the 
Atikokan area and at eastern -- oe I guess you would 
call the northeastern parts of the province and 
obtained information that was readily available from 
closer locations. 

I mean, they went, and drilled, and did 
field testing in areas of the province where there 
hadn't been information obtained from mining 
activities, for instance, in other eens of the 
Canadian Shield. 

O- So are there any areas other than in 
Northern Ontario, the Kirkland Lake/Atikokan/Massey 
areas where drilling has been done? 

A. Helpman, off hands; telay-vou ial the 
areas where field information has been obtained and 
where drilling has been done, but Massey certainly was 
not, or East Bull Lake was not the only one. 

As a matter of fact, information has been 
obtained from the vicinity of the White Shell 
Laboratories of AECL as a matter of convenience, and I 
believe Mr. Penn referred to the underground research 
laboratory in the White Shell vicinity, which is part 


of the research program that AECL has been undertaking 
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now for well over 10 years. 


7 Q. But there is a statute in fact in 


Manitoba that prohibits high level waste from being 


buried there? 

A. Well, again, I would like to 
emphasize the distinction between field research for 
concept asses caane purposes and subsequent field 
research which might be undertaken if and when the 
concept is accepted and the question is where to site 
it. That is a totally separate matter and hasn't been 
Started yet. 

Q. Mr. Penn, just getting back to the 
cost, the LUEC, with respect to this high level waste, 
if in fact the federal environmental assessment process 
finds that there is not a suitable way to dispose of 
this at all, that°it shouldn't be disposed of, how does 
that impact, on™the’ LUEC Tf it "Nas gor to be gquardedc=rcr 
hundreds of thousands of years? 

MR. PENN: A. Well, the first thing I 
should say is that there are many nations in the world, 
developed nations, that have reviewed different host 
repository for used fuel, in Sweden, in Germany, in the 
United States, in the United Kingdom, and France, in 
Japan, as well as Canada, and there has been an 


extensive international collaboration on this matter. 
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So, I can't accept your hypothesis that technology 
can't be Retna that is not suitable, and that I presume 
what you are suggesting was that there would be a 
Surface depository that needs to be guarded for a very 
longescame,n ancdicleydonit’ thank that that is at all 
evident. 

QO. Butiit may be. that in a.democratic 
society that we live in that the people of Canada 
through their elected officials and through the 
processes decide that is what in fact has to be done, 
Chat we ican’ titakenthe risk to Jbumy lilt ,»ithat: wewhave to 
leave it above the ground? 

A. Well, there is a very eminent group 
of science advisors that are totally independent of the 
electrical or #the juraniumiindustny sto advise -the 
hearing that we have just been talking about that is 
now going to occur or will be starting in 1993, and 
there are many issues that will be debated and reviewed 
at that time, not the least of which is whether we, as 
today's society, should dispose of a very significant 
energy source which could not be retrieved. That is an 
issue. 

(Lbs Odean.) 
Q. So in any case, the answer to the 


above-ground storage that I suggest and how that would 
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impact on the LUEC is unknown to you? 

A. Well, it's unknown because no one in 
the world, with all the extensive amount of research in 
this- field,;*is suggesting that a surface facility is 
the way to go. 

Q. Well, all of my clients are 
Suggesting that, Mr. Penn. 

A. Well, no one that's worked in the 
field for the last 10 or 15 years has-suggested it, Mr. 
Greenspoon. 

Ou IN Exhibit Sao, .nave VOU ~OOtunNau, 
Mr. Penn? Or I'm sorry. That's not the one I want. 
Exhibite Dj”. Ts thinkesvtes- the east ipage “of; my 
materials, Mr. Chairman. 

THE CHAIRMAN: 117 is what? 

MR. GREENSPOON: The second-last page of 
My Materials, rit isvan exhubitsthae bantroduced ;.- 

THE CHAIRMAN: Oh, yes, all right. 

MR. GREENSPOON: Do you have it? 

Q. Mr. Penn, were you, logically, if you 
will look at the dates in the unit -- have you looked 
at witisprmior <bojetoday? 

MR. PENN: A. Well, the second-last page 
that I've turned up isn't marked Exhibit 117, so we 


better make sure that I'm looking at the right thing. 
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Q. It's a table that lists generating 
stations intoyche future,into 1997, jstarting, in. 1977. 
Units in service in years shown. 

Aas This. isentitiled,» The iGeneration 
Proposed in program LRF 48A. 

Onna Chats s its act the, bottom. 

A. Thank you. 

Oem apicite Sp Een Balsts eal seem eNOS. MlTla dk” Jolie 
assuming we don't have a date for the document, I think 
when I introduced it I showed the panel the document 
Chatty came. from, butilodidn it. file dit, at. the time. 

But just for the purpose this have 
discussion, those '77, '78, those are presumably 1977, 
L97.Br 

A. Yess y Well, many years ago and before 
Our planners presented information in the form that's 
given in Exhibit 3, which is the DSP and in the Update, 
BAe long-range forecasts were done on a yearly 
basis. 

And I can vaguely remember when I joined 
Ontario Hydro in thes j0s actual ly. 1077 .thataLRE) 4A 
Was. produced mrobably an,A/S vor '74; that era. 

QO. All I wanted to use this for was to 
ask you about, if you look on the second column it 


says, Type, and the legend indicates that what means, 
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tiater PsisMciemnossirl and "NN" “1's Ynuclear’. 

And’ T’just. «want "to Look fat "the YN" syle just 
the nuclear. And if we go over to E-16, go down to 
E-16 and*go over -—-— I'm sorry, if we go down two above 
that, we have got Darlington. Because I guess 
Darlington was forecast to be a little bit earlier in 
those days. 

If you go down to Darlington, 4 by 850, 
it was forecast to be forecast in '85 unit by unit each 
year in that exhibit, '85, '86, '87, '88. Now, I just 
wanted to look at all of the nuclear, and just quickly 
ask you if you could identify, for example, what kind 
OrMreactor E-15 was, -4epyroloe : 

A. Well, that would be a repeat 
Pickering “B" style- 

Q. And E-16 would be a CANDU 4 by 881, 
what we know as a 4 by 881, now? 

A. That is correct. 

Oe* Bndee-19) 4 by-e50F What. is*that? 

A. That would be the same thing. 

OF =Same one. "E20; 4° by*12007 iwhat*es 
that? 

A. Well, many, many years ago, and just 
so that, Mr. Chairman, you have a bit of background on 


this, the gross rate of electricity in our province was 
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7 per cent per year compounded, which means that the 
Capacity needed to be doubled every ten years in our 
system. 

And this was produced in that era with 
the expectation that our province's economy would grow 
at this continued rate. And at that time we did some 
studies on a multi-unit, 1,200 megawatt size plant. 

Q. What I wanted to know is what that 
was.) What is 7a°1l, 200 °meqawatt unite "is" that’ a-CANDU? 

A. It" just a’ darger” CANDU plant”that 
we studied and we looked at the economics of it 
compared with a 4 by 881 and determined that the 
advantage of going to that higher Capacity was too 
small to warrant that deveds pment. 

Q. And was one of those every built, do 
we know? Because I don't recall seeing a 12 -- 

ART Ce ver erty or tne sdrawing) board. 
Ivm trying tostetl- you it@ was. stidy. 

Q. So did AECL have one of those in mind 
at some point? 

Aw Pe vcewWas uDChInge Lo, UO) wrth ACL It 
was an Ontario Hydro study. 

Q. You thought maybe a 1,200 megawatt 
Unit Coma’ be Dito. 


A. We spent two or three years looking 
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at the feasibility of a 1,200 megawatt unit. 

Ov Tl just want -vo moveron; Lastiyy, to 
EXhHTbTE“641, whitch you frvledVat\the end cf MrvrPoch'’s 
cross-examination. 

Juseebeforevi-dosthatyei mygsorry. IE you 
couldyjust Yeurn UpCintmysmaterlalsvan article. fromthe 
Globe and Mail. I think it appears at page 72. 

A. ‘Yes, I have that. 

Q. Now, Espanola, we agreed earlier, was 
in the siting map for this hearing. And 
coincidentally, I don't suppose there is any 
Signvficance, Bspanolaris the subject "ofa magor 
OntarrvorHydrovpHlGe “proyect, "you are aware of that, for 
eeepere tae and efficiency? 

As e@e1eS, ali. 

Q. I just wanted to ask you about one 
paragraph in there. And that would be, eee Go te 
the last column of the article, and the third paragraph 
Cfromsthe bottom, Bearcing, 'Forvit’s, part. ".SDonyou see 
that? 

A. Mres,-1fedo. 

Of Vane Tiwiustaresd it. senda alike 
you to comment about what the basis of that statement 
rst 

FOr 1t’separtsthe otidityewiltinpay 
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about.$9,650..for,.the,renovations.. But 

Peter DiAngelo, the Espanola project 

leader, says the utility bene have to 

Spend even more to build the generating 

Capacity achieved through conservation. 

Is that a statement made by an Ontario 
Hydro employee? Is Peter DiAngelo the project leader 
for the utilityeor-ishewa, third party; 4do.you, know? 

A. Well, I think you would have to ask 
Panel 10, because I don't know a person named Peter 
DiAngelo. 

8 NES oe Wad eh 

MR. B. CAMPBELL: Well, just a minute. I 
don't know and I'm not going to give any assurance to 
my friend that Panel 10 is going to be familiar with 
this kind of level of detail. We have been quite 
explicit in scoping that they would not go back into 
this ienen of detail on Panel 10. 

I think the information on the Espanola 
project was spoken to by Panel 4, and they spoke to the 
Carrying out of these kinds of comparisons. I read 
this as simply being a statement that, apart entirely 
from the figure, Hydro's expectation is that whatever 
this figure refers to is below the avoided cost. That 


was all dealt with in Panel 4. 
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THE CHAIRMAN: That's what I would have 
taken it to mean. 

MR. GREENSPOON: Well, Ie Gon, KuOW. bes 
don't know how many people in Espanola would even know 
what avoidance cost means. 

THE CHAIRMAN: Well, I hope that we have 
some idea what Hydro thinks it means. 

MR. GREENSPOON: Yes. Nothing turns on 
it. I just wondered if he was an employee and whether 
that is Hydro's position. But I suppose we will find 
out in Panel 10 something about Espanola. 

MR. B. CAMPBELEY 1 ‘think, Mr’. .Chairman, 
with respect I think it's been een to already in 
Panel 4. 

BBR ea eley ile! 

THE CHAIRMAN: We found out about it on 
Paneina.-Srou.got thestotal customer Cost, you qou all 
those concepts, they were all dealt with. Espanola 
specifically was dealt with in that panel. 

MR. GREENSPOON: Q. So now going to 
Exhibit 461, Mr. Penn. 

MR. PENN: A. Yes, I have that. 

Os “NOW, -1 think yow Ssald.to Mr. Poch 
that™your = projection for a4) Dyson, in the tuture, 


2011, is going to be less, just from a forecasting 
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point of view, I'm not going to say it's going to be 


built, I understand that Hydro is not planning to build 


One ,/MyOurMare going: tohbuiddays indyour lestimate,7 aa by 
881 in 2011 cheaper than you built Darlington. My 
question is, how possibly in this day and age can 
something be built cheaper in the future than it was in 
the past? 

THE CHAIRMAN: You noticed it's 1991 in 
Canadian dollars that we are talking about when he 
talks about that. You understand that? 

MR. GREENSPOON: Yes. Well, that makes 
it cheaper in my simplistic understanding. Maybe Mr. 
Penn can explain that. 

Q. Is that not what this means, that you 
are going to build it for less money in today's 
dollars? 

MR. PENN: A. It means that the capital 
cost in dollars per kilowatt will be less for a new 4 
by 881 station, based upon the Darlington design, than 
Darlington is. 

I don't know how much time we have got 
today to discuss this topic, I would be delighted to 
review with you the detail of five years of work that I 
managed that led to this, and of course it was subject 


to the ONCI inquiry, which is Exhibit 43, and has been 
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updated for this hearing in very considerable detail. 

Q: aI donvit expect your totgo: through all 
that .etdajust paneecmee be clear that that was what 
this said. 
$ A. It says, and my memory serves me, I 
think I testified that it is 13 per cent less. 

Q. So you expect to save money, and I 
gather without getting into the details, one of the 
reasons you expect to save money is because you have 
already done it once before. 

A. We haven't completely done it before, 
but we would expect another 4 by 881 to have a very 
Significant design content from Darlington. 

We have elaborated on the various 
constructability studies that have been performed to 
show how better to construct the plant in the future. 

We have developed, as I said in my direct 
evidence, computer concepts that allow three 
dimensional modelling of the total design and the total 
data base of the system. We have looked at methods of 
working at the site and site planning, and many, many 
other issues associated with the present design of 
Darlington. 

MR. GREENSPOON: Those are all the 


questions, I have. Thank you. 
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THE CHAIRMAN: Are you next, vi Mondrow? 

MR. MONDROW: Yes, irs ie could have 
the break, we will get ourselves organized. 

THE CHAIRMAN: All right. We will break. 
For 15 minutes. 

THE REGISTRAR: The hearing will take a 
15-minute recess. 

-—-Recess at. lisa. as mM. 
---On resuming at 11:45 a.m. 

THE REGISTRAR: Please come to order. 
This hearing is now in session. Please be seated. 

MR. MONDROW: Thank you, Upedec haben 

Good morning, gentlemen. My name is Ian 
Mondrow, I am co-counsel for IPPSO. 

With me today I have Mr. William Marcus 
who is principal and chief economist of JBS Energy 
Inc., an energy, economics and engineering firm based 
in Sacramento. 

Mr. Chairman, there are some materials I 
will be referring to during this examination. There 
are additional copies here on the table for those who 
would like. 

The first two have been prefiled already. 
Exhibit 521 is a document entitled: Evaluating the 


Premature Retirement of Nuclear Facilities: <A Case 
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Study, and Exhibitws2291sVventitled: Losses Nuclear 
Association Brief to the seMiiiiig Committee Ontario 
Energy, Mines and Resources. 

THE CHAIRMAN: So the second one was 522, 
was it? 

MR. MONDROW: Yes, Sir. 

THE CHAIRMAN: Thank you. 

MR. MONDROW: In addition, I would like 
to file two new exhibits which have been provided to 
Mr. Lucas and Ontario Hydro. I would like the first new 
number if I could have it, please, for the exhibit 
entitled: Miscellaneous References for IPPSO's 
Cross-Examination of Ontario Hydro Witness ee o% 

THE REGISTRAR: That will be 647. 
==>3 UXT BIT) NO 647: Document entitled: Miscellaneous 

References for IPPSO's Cross-Examination 

of Ontario Hydro Witness Panel 9. 

MR. MONDROW: Then the second new 
exhibit, which would be 648, is entitled: State of the 
World Report, 1992 Article Entitled Confronting Nuclear 
Waste. 

-~>-=EXHIBIT NO.6.6 48:4 9 Document entitled State of the 

World Report, 1992 Article Entitled 

Confronting Nuclear Waste. 

MR. MONDROW: We have also provided a 


package of the interrogatory response excerpts that we 


will be referring to, which will be given exhibit 


Farr & Associates Reporting, Inc. 


24 


ao 


Whillans,Johansen, 24415 
Penn,Daly,King 


numbers, of course, as we go. 

Mr. Chairman, we won't be spending time 
on the natural environment and the health issues per Ps 
associated with nuclear generation, relying rather on 


the examination of others, the Coalition Environmental 


- Groups, Ontario Public Health and others on those 


matters. 

We will be spending some time on the 
technical and operational aspects of Ontario Hydro's 
nuclear facilities and programs, and on the costs and 
the costing of those programs and facilities. 

My guess, Mr. Chairman, is that we will 
be finished sometime on Monday and I will of course 
update as we progress. 

THE CHAIRMAN: You are taking into 
account that we are not sitting tomorrow? 

MR. MONDROW: Yes. Thank you. 


THE CHAIRMAN: Thank you. 


CROSS-EXAMINATION BY MR. MONDROW: 


Oo. + would like toustart, please, 
gentlemen, just by putting some context, I hope, on 
some of the historical information you have already 
provided, and to do that you will see that I have 
produced kind of a time line at page 1 of Exhibit 647. 


If we could have the overhead turned on, please, for 
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that. Thank you. 

You will see from the legend in the 
bottom left corner that I have plotted the fines in two 
phases, the first being the commitment, design and 
construction phase, and the second being the operation 
phase for the nuclear facilities. 

Mr. Daly or Mr. Penn, you might be 
appropriately able to answer. I am not concerned with 
the pinpoint specifics of this, but do you agree that 
this time line roughly tracks Ontario Hydro's nuclear 
generation program? 

MR. PENN: “Ao” Well, “subject to cneck,, Lt 
appears ali right. 

I just mentioned ener Ontario Hydro has 
put on record precise dates of commitment of the 
various plants and in-service. It seems about right. 

Oc epic, le) just. roughly, Mawank to qeuva 
picture of Cnis: 

I have also roughly scaled the blocks 
then by. size of the facilities, you will see at the top - 
starting with NPD and Douglas Point and moving on 
through the other stations. Does that have give an 
accurate picture of the relative sizes of facilities, 
roughly? They get bigger as we go down? 


A. Well, it's a descriptive schematic. 
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Just looking then at this time line we 


can see that in a decade from 1964, the announcement at 


‘Pickering "A", about to the mid-70s you started five 


nuclear stations with 20 reactors and over 14,000 
megawatts of total capacity, a pretty busy 10 years for 
nuclear construction; would you agree with that, Mr. 
Penn? 

A. Yes. 

Q. And the beginning of the waste 
disposal concept investigation followed this frenzy of 
construction starts. The agreement to start work on 
that disposal was site in place between the two levels 
of government and AECL and Ontario Hydro in 1978; is 
that correct? 

A. I disagree with the word "frenzy". 
It was a planned approach to the: program and yes-- 

Q. No pejorative intended. 

A. --and yes the used fuel initiative 
started? 97's. 

Q. And you can see I have plotted that 
On my time line here as well. 

si have also havea te the start date of 
preliminary work by AECL on their underground research 


facility which was 1982. Now, the work schedule for 
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the repository concept does not have exactly the same 
kind of critical path that the generation facilities 
dof But fitewould besfairyalbethink pabo look atethe date 
2003 as akin, ona it Sas OF Bs estimate, to the start 
dates that I used for the stations, 2003 being the 
projected start date for site characterization; is that 
fair? 

A. Well, I think Mr. Johansen gave an 
actual schedule. Maybe I can ask him to respond to 
that. 

MR. JOHANSEN: A. In my direct evidence, 
which in turn was a simplified version of the plan 
information, which is included in the document which I 
have referred to previously, radioactive materials 
management at Ontario Hydro, the plan for used fuel, it 
was issued in 1991 and is our current plan in these 
matters, and that was a document provided in response 


to Interrogatory 9.41.6, and it may have a number 


already. 

THE CHAIRMAN: Why don't we proceed. 

THE REGISTRAR: 9.4. 6a is, 15202.20. 

THE CHAIRMAN: Thank you. 

MR. JOHANSEN: Thank you, Mr. Lucas. 

MR. MONDROW: Q. Is there a date in that 
document? 
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MR. JOHANSEN: A. On page 21 of that 
document is a time line of major activities from the 
present Shadindt to the planned or assumed in-service 
date of 2025, and I can give you from that the cee 
for commencing any major activity that you would like. 

You are talking about the date for a 
commencement of site characterization, was ne. 

On hat siira ght pel have cthe date of 
2003. 

A. Yes. According to this general 
schedule, the indication is that beyond about the year 
2005, site selection and facility design would begin, 
sO we are not far out. And there are Rave vealed 
about those dates of course. 

O28 Yes: 

A. But for planning purposes, your 
asSSumMption/ is not fan off. 

Qy Again,) Wram trying itoitget) just. a 
rough picture of the history here, and I will leave it 
after: cbh ve) point). 

With the disposal concept project it was 
a little difficult to identify dates ‘akin to the 
announcement or commitment dates for the facilities 
because there is a different critical path for that 


project, :but would you agree that it is fair that the 
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-2003 date, or a date in that area is analogous to the 


start dates that I have plotted here for the major 
generating facilities? 

A. Well, I am not sure that they are 
exactly analogous. 

All I could say is that around the year 
2005, “subject to the sore of unter arn eiee that we have 
discussed, given that this is, after all, sometime in 
the future, and a major review of the concept still to 
be completed, is a reasonable milestone date to assume 
For general planning purposes. 

Thaty ssabout wale wie can say. 

Q. And that's when hopefully work will 
be started ,on actually, siting the disposal. facility, 
actually figuring out where it will go and -- 

A. That is when site selection and 
Facility design would commence. 

Q. Thank you. Mr. Penn, from my reading 
in the area I get the sense that the Dolreicat 
environment for and the social attitudes towards 
nuclear power have been worsening over the last decade 
or so. Would you “say that's a fair statement? 

MR. PENN. ofA. Well, tathink ties: a very 
generalized statement. Are you talking about in 


Ontario? 
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Q. No. The world situation. 

A. In France, in Japan, and some other 
areas, particularly in Korea, ene I would say that 
ito mas grown, ini support. 

In other countries, such as Germany, 
Sweden, Switzerland, Italy, it has declined. 

OF Mr. PED COL uote onto exiii b1 t 
926, please. This was the nuclear sector focus report 
Filed by AECL. 

You will recall at) that time t think you 
went through the table at page C-18 with Mr. Heintzman, 
or the graph, rather... in fact, I think you revisited 
that graph with Mr. Poch briefly, so I am not going to 
TOOK Arete aga nm but liwould like vou to flip forward 
a couple of pages, I will just find my reference here, 
to page C-21, please. 

A. Did you have a comment on C-18? 

ONO.  L Was. Just. orienting us. 

SO on page C-21 we see a heading nuclear 
reactor orders... You) have, that?, Heading No. 5? 

ACES. te nave gor thar. 

Q. At the bottom of the page? 

A. Yes. 

Q. The first sentence of that paragraph 


describes a decline from 1988 to 1989 in the world-wide 
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market, and giving the heading of that section I assume 
that's the world-wide market for nuclear reactor 
orders. 

DR. CONNELL: Mr. Mondrow, if you want to 
engage my attention in this, you have to give me a 
minute. 

MR. MONDROW: I'm sorry. Perhaps we can 
just pause for a minute. 

Q. teMror Penne was’ Sayingethats the: fiest 
sentence of the paragraph under heading 5 describes a 
decline from 1988 to 1989 in the world-wide market, and 
I assume that's the world-wide market for nuclear 
reactor orders. 

Do you disagree with that statement? 

MR. PENN: A. It appears to be that. 

As I mentioned I think when Mr. Heintzman 
first introduced this document, I have not read it 
before this time, so I don't know the context of some 
of these remarks. 

Q. Do you disagree from your knowledge 
with the statement that the world-wide market for 
nuclear reactor orders has declined? 

A. No, I don't disagree. 

Q. And the third sentence talks about in 


fact a 50 per cent decline in the 7-year average over 
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the last 14 years. Do you a disagree with that 
statement? This is at ene bottom of page C-21. 

A. I don't see any reference to 50 per 
Cenc. 

On Albiweaqust. look tHe a sentence,’ "It 
Says the average yearly total between 1975 and 1981 was 
18,655 megawatts electrical. And during the past seven 
years the average was 9,325 megawatts electrical. MThat 
seems to indicate to me about 50 per cent decline 
between the first seven year peanadeand the second 
seven year period. 

THE CHAIRMAN: That's quite right but one 
of the problems with this, it would be must easier if 
you referred to the actual figures. When you refer to 
20 oper centetl ylook/=fornA50 spéenecent ‘and VEedontttsee it. 
Socle"sca little hard, 

MR. MONDROW: I understand Mr. Chairman. 
I will try to do that. I have perhaps jumped ahead a 
little. 

THE CHAIRMAN: It's quite all right to 
then following on to confirm that that is 50 per cent 
as it seems to be. 

MR. MONDROW: It would certainly assist 
everybody if I outline my thought process. 


Q. Do you agree that that's what that 
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sentence indicates, Mr. Penn, a 50 per cent decline 
over those two pina periods for nuclear reactor Stders? 

MR. PENN:- A. That's what it says, yes. 
(e200 soem ss) 


Q. And if you turn over to the next 


page, C-22, there is a plot there of nuclear worldwide 


contract awards, and it is plotted from 1972 through 
1989, and the graph shows a marked decline. 

Dovyou. agree, “Mrve Penn} that ithissg raphy, 
this marked decline, is inaueapive of the market trend 
for nuclear reactors? 

A. That is what the graph shows. I have 
no way of vouching for the accuracy of it. 

Q. Mr. Penn, you have had extensive 
experiences. I am asking for your evidence. Do you 
agree that there has been a worldwide market trend 
decrease as indicated by this graph in your experience? 

pits Nave ralready“saad “1 ddn:)+ALY sibshave 
mentioned was I can't vouch for the exact accuracy on 
this figure 4. | 

Qa tsThatrs fats 0 -Thank yore eli you 
could turn back to Exhibit 647, please. Pages 2 and 3 
are the title page from the Nuclear Energy Agency of 
the OECD and an excerpt from their 1991 report, Nuclear 


Energy Data. 
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The excerpted page at page 3 of the 
exhibit is a table. The heading of the table is The 
Status of Nuclear Power Reactors, as of December 3lst, 
1990, and looking across the top of the table you can 
see column headings for Connected to the Grid, Under 
Construction, Firmly Committed, and Planned. 

Are you with me, Mr. Penn, so far? 

DestyYeszel_ see that. 

Q. Thank you. Under the second column, 
Under Construction, we see 23 plants. Those would have 
been committed some veers ago, iismthatvfair, leeeney 
are under construction now? 

A. They would be committed previously, 
yes. 

Q. And if you move to the Firmly 
Committed column I see all zeros in that column 
except -- and you have mentioned Japan. fThere are 
three. So that means that in all OECD countries there 
are currently three firmly committed nuclear plants? 

A. Well, unfortunately, I don't know 
what the definition of firmly committed means. I don't 
know as of what date. 

DR. CONNELL: Could we clarify, there is 
a distinction between plant and reactor. Which is it? 


MERe MONDPROW? Peabbthink,, sir, that itis 
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reactor because Canada has 20, so I would assume that 
that would be reactor units. 

DR. CONNELL: Thank you. 

MR. MONDROW: Q. Now, the last column, 
Mr. Penn, Shows inansact 20 plants planned, and I see 
that 9 are in Canada so we should subtract at least 2, 
I guess, from that number, or maybe 4, depending on 
what information Ontario Hydro provided for the 
compilation of this table. 

Do you know by any chance how many we 
should subtract from the number 9 in that column, what 
this number was based on. 

DR. CONNELL: You said plants again, Mr. 
Mondrow. 

MR MONDROW:”” limvsorry yes. 

DR. CONNELL: Did you mean reactor units? 

MR. MONDROW: I think reactors. 

MR. PENN: Well, I presume with the 
Exhibit 452 Update that Ontario Hydro has not plans at 
the moment for any. 

MR. MONDROW: QQ. And this would have 
been compiled before the Update, and as Dr. Connell has 
pointed out, I guess we are talking about reactors so 
the number is -- 


MR. PENNZ As. ObViougly. “Ltersedated, 
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according to this table, 3lst of December, 1990. 

On) Les 

A. But as I gave in my direct evidence, 
this table is not up-to-date. There are, I indicated 
in my evidence or cross-examination, plans in Finland, 
plans in France, new plans in Japan, and initiatives in 
the United States, not to say anything about Taiwan and 
Korea, other countries. 

Q. My understanding with the United 
States is that since 1978 there haven't been any new 
reactor,orders, and;sinuyfact, I.think,vou,~testified)to 
thatsearlier;.ds-that correct? 

Am \dhatese Correct. ue'Butelaalsogtestified 
that the United States is supported by the Department 
of Energy and major utilities in the United States, and 
major industry is spending currently $500 million on 
designing plant. 

Q. And this is the evolutionary reactor 
designing program that you spoke of? 

A. This is the advanced light water 
Leaclors ;.Ves. 

Q. In fact, in terms of existing nuclear 
reactors U.S. utilities are shutting down a good number 
of their existing reactors, some of which haven't even 


gone *criticalsnis that correct? 
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A. I can't tell you whether they are 
shutting down reactors that haven't gone critical, but 
they are certainly considering shutting down older and 
smaller plants. 

Q. There is the Shoreham facility in New 
York for which the Long Island Power Authority has 
issued a request for proposals to convert the building 
that has already been built to a gas-fired plant. Do 
you have any of knowledge of that situation? 

A. Well, I know that the Shoreham plant 
was subject to significant opposition and litigation 
over years. I don't know what the utility's plans are 
FOr that. ciac plane ; 

Q. Do you know, Mr. Penn, whether it 
will be built as a nuclear plant or not? 

A. i really don’t Know anything about 
rte oka only gather that it probably won't. 

Q. And there are some reactors that have 
been running, as you say, some of which are being shut 
down early. There is the San Onofre plant. I forget 
the full name. San Onofre Nuclear Generating Station, 
or SONGS 1, which we will come back to when we get to 
EXHipitss2). But Your Intormatrom ss that that is 
correct, that plant is to be shut down; is that right? 


A. Yes, 16 is. And there ts aleo 
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information on’ the record at this hearing that the 
output from nuclear plant in the U.S. has increased in 
recent years and Bone, Saeeari suey 4 high records of 
Output from United States plants, typically those owned 
by Duke Power and those owned by Arizona Power. 

QO, 9 FAndojust eto. balance®thats picture =iram 
going to ask you about a couple of other facilities for 
which the situation isn't as bright. The Yankee Rowe 
facility was shut down in September 1991. It had 
operated for 30 years, and I understand the utilities 
that owned that facility have concluded as of February, 
'92 that the shutdown will be permanent. 

Are you aware of that situation? 

AS “Webtestificdtearlier iinthis, hearing 
onevankees Rowe: MIittis Shemaim plang, PIsthinkvit! is 
about 180 megawatts, and that particular utility which 
I think is Upper New York State, has other power 
sources that are clearly more economic. 

Q. 1989, Sacramento voters turned off 
Ehetr Rancho*sel(Gthink it@ist—'Secotreactors#atter,.15 
years of operation. 

Do you know about that situation? 

A. Again, we gave evidence on that 
Subject earlier. 


Q. Just to generalize here, then, I have 
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read that over 1000 U.S. nuclear plants were abandoned 
during construction in the 70s and the 80s due to cost. 

Can you comment on that, Mr. Penn? 

AY,  NO>- lecal t. 

Q. You have no knowledge of that 
Situation? 

A. of’ don*tehave thatrsort ofastatisties 
in my head. 

Q. “Would you say that is a fair static? 
Does" that™ surprisesyou,tthatestatrstic? 

| a. ALOU TP Know; thabvalnumbers,of utilities did 
change their plans. 

Orme roe Staulot Lew 00 U<S. nuclear 
plants, does that number surprise you? 

A. I can't comment on the number. 

Q. Ms. McClenaghan took you through the 
rest of the world, and I am not going to repeat that, 
but I wanted to ask you about the UK situation. 

The UK, of course, has decided to 
privatize its generation, including nuclear, only you 
can't get the private sector interested. In fact, you 
have already commented on this in discussions with Ms. 
McClenaghan that: 

The private sector demands a different 


sort of economics than does a public 
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utility. It is my understanding that 
under scrutiny, under er by the 

- private sector that it has come to light 
that the public utilities in the UK have 

Significantly understated, and some 

allege deliberately, the costs of their 

nuclear program. 
Are you aware of those revelations, Mr. Penn? 

A. Well, I am quite aware of the United 
Kingdom program, and you have given a picture which is 
misleading. 

Q. Could you clarify for us, please? 

A. Absolutely. Gre of the key issues 
that I mentioned in my evidence is that it was not 
possible in the United Kingdom for a private utility to 
secure a contract that would extend 30 or 40 years into 
the future. When you have a situation like exists in 
France and here in Ontario where we have a public 
utility that generates power at cost, then there is no 


issue with regard to the certainty of the sale of 


power, and therefore -- 


On PVustetoginter pupt eyou sforsonestinute. 
A. And therefore -- 
MR«.B#:CAMPBELE: Could He sfinishethe 


answer, please? 
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MR. MONDROW: Q. Go ahead, please. 

MR. PENN: A. prind this is only one small 
issue in the United Kingdom situation, that as you know 
went on in a hearing for more than 2-1/2 years. 

And therefore, it was necessary to 
depreciate the plants over a period of 20 years rather 
than as long as 30 or 40 years, and that clearly 
changed the economic rules and affected the cost as a 
resufe of Ghose rilepchangess 

Q. You testified, Mr. Penn, that Lord 
Marshall, Chair of the British Central Electricity 
Generation Board testified in those hearings. Isn't it 
tuue thatein fact Lord Marshall resigned over those 
Matters? 

A. I have no idea why Lord Marshall 
resigned. Lord Marshall is a very eminent person in 
Britain, held the chairmanship of CEGB for many years, 
was very close to the government in Britain. I think 
you would have to ask Lord Marshall why he resigned. 

Q. Well, Mr. Penn, there has been quite 
a political uproar about the situation. You have been 
aware of that, have you not? In fact, Prime Minister 
Thatcher publicly apologized for the financial 
disclosure fiasco; isn't that true? 


A. I don't know what you are talking 


Farr. & Associates Reporting, Inc. 


Whillans,Johansen, 24433 
Penn, Daly,King_ 
cr ex (Mondrow) 


about. 

Q. Are you aware that in Ontario 
non-utility generators get 30 year contracts and they 
seem to do fine by ener 

A.) oly aidn, ty hearuwhatyyoursaid. Could 
you repeat? 

Q. Non-utility generators in Ontario 
work on 30 year contracts and they seem to be doing 
quite well with them. Earlier you mentioned that the 
private sector has eee aot economic needs and it 
wasn't necessarily indicative of the fact that nuclear 
generation was uneconomic, that the private sector 
wasn't apenas in the UK nuclear facilities? 

A. #AS.tareasaleunderstand itywand this 
is an issue that I'm sure was discussed at length by 
the non-utility generation panel whose number I don't 
becca, .buc. = 

Q. It was Panel 5. 

Piemeraneleoo soo NankevOur iad at hink until 
Becently, there, has. been, very; little non-utility 
generation in this.province,,.and..I..am not familiar with 
these long-term contracts that you are speaking of and 
how long they have gone on for yet. 

Q. Certainly not your area. 


A. No. 
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Q. You mentioned France a few minutes 


‘ago. I would like to talk about France. You testified 


that France has perhaps the most well established 
nuclear eee in the worid. Do you recall that 
testimony, that they have been very successful? 

A. They have the largest nuclear program 
Sevan to the electricity generated in the world, 
yes. 

Q. And your testimony is that their 
program has been very successful? 

A. I think it is generally recognized 
throughout the world that it has been. 

Q. And do you think that today the 
French nuclear industry is stiidovery successful, utes 
in a healthy condition? 

A. Well, I was there recently in January 
and spoke with senior officials in the EDF and 
Framatome and NEI and other companies, and there was no 
question that in concert with reduced economic growth 
throughout the world, at least in the developed world, 
the number of commitments in France has slowed. 

But I didn't detect any particular 
serious pessimism for the future. France has just 
taken a significant advantage with Germany in forming a 


new company combining the strengths of Siemen's and 
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Framatome. 


Q. Could -you turn up -- 

A. I don't think they would do that for 
no good reason. 

Q. They would certainly like to keep 
building them, I'm sure. I would agree with you there. 

Could you turn up Exhibit 647 at page 4, 
please? This is a short article from the February, 
1991 Economist about the French nuclear situation. 

§ you look at the first page, please, in 
the middle column near the bottom, it is actually the 
last sentence of the last full paragraph in that middle 
column. initysays: 

Competition from home or abroad will 
expose the inefficiency of France's 
nuclear industry which have been hidden 
for years by a lack of clear cost 
accounting and the government's 
unquestioning support. 

Do you think that statement is true, Mr. Penn? 

A. Well, I have no basis for comment. I 
don't know whether this is an editorial or who wrote 
it. I see it appeared in the Economist in February of 
1991.°°I don't have any basis for comment *on that 


Sentence, 
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Q. In this hearing we are just using 
articles likesthisitovyelocitivour opinion, So if would 
like to ask you, in your opinion and based on the 
visits that you have just testified you had in France 
with the people there oan nuclear generation, do you 
think that statement is true? 

MR. B. CAMPBELL: Well, Mr. Chairman, 
hasn't the witness stated that he has no basis for 
comment? In my submission, that should be the end of 
its 

What is said here is that something has 
been hidden for years by a lack of clear cost 
accounting and the government's unquestioning support. 
I don't know how, in light of Mr. Penn's answer to, 
that he can be now asked to comment. He has said he 
has no basis to provide any comment on that, and I 
think he has spoken to the matters on which he did gain 
a generally understanding on his visits. Obviously, 
this is not one of them. 

MR. MONDROW: Mr. Chairman, Mr. Penn has 
just told us that he has just visited France in the 
recent past and he has discussed their nuclear program. 
If Mr. Penn doesn't think that that statement is true, 
then I am happy to have that answer. 


The statement talks about the 
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inefficiencies of Ronee is nuclear industry and the 
lack of clear cost accounting. I would like to get Mr. 
Penn's answer on that. 

THE CHAIRMAN: He cannot say it is true 
Or not, but if he can add any comment he wants to make 
on it, he can make it. 

Mt ee ene We LU au cans ay. Mi 
Chairman, is that I'm not aware of, nor was any 
discussion held with me with very senior officials I 
met with, with regard to competition from home or 
abroad to EDF to construct generating stations, for 
example. 

So I don't think there is any basis 
whatsoever for the opening part of that sentence. 
Therefore, I don't see how that could expose any 
inefficiencies of France's nuclear industry. 

The industry we are talking about is 
Framatome and Alstrom. Alstrom is one of the largest 
companies in the world involved in designing and 


building steam turbines and generators. I detected no 


inefficiency in that company... And I have.no,.idea what 


the basis of this article is for commenting on the 
relationship presumably between EDF and the government 
with regard to their cost accounting of their 


generating program. ..That is all I can say about it. 
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MR. MONDROW: QO. Mir. Penny | take: 1 you 
don't agree that the French nuclear system is 
inefficient? 

MRO "PENNS A. OL cHink ote is well known 
in the world that France has engineered an excellent 
product based on a license originally from the United 
States from Westinghouse and actually sells 17 per cent 
of its power from these plants to all neighbouring 
European countries, including the United Kingdom... That 
is one of the reasons why the electricity rates in 
France have been quite moderate. 

MR. DALY. A. I would just Like to ada 
One point to Mr. Penn's remarks about EDF. 

QO. Please. 

A. One of the major benefits from the 
program has been that the sulphur dioxide emissions 
from the fossil plants have been cut by a factor of 10 
between 1980 and 1987. So I think when we are looking 
at EDF we should take into account not just the cost 
factors but the environmental benefits from that. 

[E22 20> Oe ltes! 

MR PENNS "A. oll). could add a Dirtre 
more to that, in fact, EDF told me only recently, in 
January, and they were quite proud of it, I think, that 


they were the only major country in the world that 
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actually had been reducing carbon dioxide emissions and 
SO(2) emissions and NOx into their environment. 

Q. Indeed, France is very committed to 
nuclear power. Do you agree with that, Mr. Penn? 

A. Yes, and there's a very good reason. 
France, perhaps similar to Japan, has no indigenous 
oil, no indigenous natural gas, no indigenous coal of 
real note. And the Beh arte of France made a 
decision many, many years ago that if they are going to 
be independent of others for energy supply, that the 
nuclear program was their best solution. 

Q. In the third column of this page 4 
the author states at the bottom of the column, "The 
Tei fact is that EDF cannot afford more reactors 
without being bailed out by the government." 

Mr. Penn, when you were in France, you 
didn't get any sense that EDF was in financial straits? 

A. There was no discussion in my 
presence about their financial decision. 

Q. I have one more question, please, on 
page 5 of my exhibit. In the third column neither top, 
second sentence. 

Last year EDF announced that it would 
convert one of its oldest nuclear 


stations to run on natural gas. Sources 
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within EDF'say that’ gas ‘could well 

replace more of the company's nuclear 

capacity. 

Do you have any knowledge of that 
Situation from fOrenea dies ones Mr. Penn? 

AY Noy P"don’t.’ "And £ "can’t “imagine, 
for the reasons that I have just given you, if they 
used massive amounts of natural gas they would have to 
pipe it from Russia or Poland, and they would be very 
vulnerable. 

Of Mr. Penn, COUlUTyOU CUrN UD, please, 
Exhibit 522. This is the brief from the Canadian 
Nuclear Association dated October, 1991, to the 
Standing Committee on Energy Mines and Resources. 

Mr. Penn, were you familiar with this 
document before? 

THE CHAIRMAN: What number is it? 

MR. MONDROW: I'm sorry, Mr. Chairman. 
Exnibee S22. 

Q. Mr. Penn, were you familiar with this 
document before it was filed? 

MR. PENN: A. No, I wasn't. I've read 
it since you have provided it to us. 

Q. Was anyone else on the panel familiar 


with this document before we filed it? I don't hear 
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any answers. I take that as a no. 

Mr. Penn, do you know, as Be cyte the key 
members of the Canadian Nuclear Association, did 
Ontario Hydro at any level have any input into this 
document? 

Me olf Aonvte knows 

Q. Does the CNA, do you know, generally 
get input from its most active members when making 
submissions to the government? 

Asd fly Could, add,,and just backing up on 
the previous question, I notice this is dated October, 
1991. And the only senior person in Ontario Hydro that 
was associated with the executive Sfache CNA was Mr. 
Bartholomew, who, of course, unfortunately, through 
illness has had to retire some considerable time ago. 
And I doubt very much whether, therefore, Hydro had any 
input into this document. 

Q. I'm sorry. Had Mr. Bartholomew 
retired previous to the October, 1991, date? 

A. He retired, unfortunately, with 
serious illness in the spring or summer of 1991. 

Q. And so Ontario Hydro had no liaison 
with the Canadian Nuclear Association following Mr. 
Bartholomew's Sickness and retirement? 


A.» hdedon'ts haven knowledge) ofpat.| (I'm 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 24442 
Penn,Daly,King 
cr ex (Mondrow) 


just mentioning that I presume a brief of this nature 
to a Standing Committee on Energy Mines and Resources 
would be the result of a review by the executive of the 
CNA. 

Q. And Mr. Bartholomew was the only 
person in Ontario Hydro who dealt with the CNA 
executive? 

A. He was the only senior member that 
I'm aware of as a director’ of ‘the CNA at'that ‘time. 

Q. You haven't replaced Mr. Bartholomew _ 
with anybody? Does he have any staff that he works 
with? 

Ao Not? that I'm aware of, no. 

Q. And you haven't replaced him with 
anybody. 

AB i SD donee think? 's 6.274" recali -~ Pethink 
it was Mr. Poch, bringing up the question about a 
letter from the Minister, Mr. Ferguson, to our 
chairman, Mr. Eliesen, indicating that Ontario Hydro 
would not be a member of the CNA. 

Q. Well, I think the letter spoke about 
contributions towards the public information-- 

Ret ALOMS DOK EL Gh 

0.9 +a’ functi on® OF" *the ‘CNA2*? Excuse me, 


Iy 1l. Just? fainishvmy* quest ioniO9 But 4% I recall 
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correctly, the contributions were divided into two 
segments. There was membership and public information. 

And your testimony, I believe, was that 
as with other energy organizations, Ontario Hydro is a 
member of the CNA in order to keep its,finger, as it 
were, on the pulse of energy developments. Do you 
recall that testimony? 

A. I recall saying why Ontario Hydro had 
been a member of the CNA. And I think we would have to 
turn up the Minister's letter. But it seemed to me 
pretty clear that it was a request neither to pay 
membership nor to Support information programs. 

Q. So your information is phe currently 
Ontario Hydro is not a member of the CNA. 

A. scAGul arias sly know... pebydom' ti know for 
sure. But as J testified earlier, »I, could hardly 
expect that the chairman would not take notice of the 
Minister's request. 

Q. Certainly. 

A. I think you should ask our chairman. 

Q. Well, if he were here I probably 
would. But I'll do my best asking those of you who are 
here. 

I would like to take you, then, for a few. 


minutes and go through this brief. Throughout the 
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excise I'm going to put some statements to you from the 


brief, and I would like you, please, to respond as to 


--whether you agree or disagree, and I'm happy to hear 


any comments you have in addition to that, of course, 
Following that agreement Or disagreement. 

Some of these issues have been canvassed, 
and I won't spend a lot of time repeating, but Eel ilask 
you to bear with me because I would like to get your 
reaction to the statements as expressed in this 
document. And if you have discussed them at length;-it 
Shouldn't be necessary to spend a lot of time on it. 

I think the most efficient way to do that 
£S probably, to startvat the ventas: summary, which is 
at page 2. the Firat bullet there says that 

Worldwide requirements for electricity 
are increasing and forcing utilities to 
develop generating facilities that 
provide a greater respect for the 
environment. 

Mr. Penn, would you agree with that 
statement? 

A. Yes. 

Q. The first sentence of the second 
bullet says that electricity production from nuciear 


power has a very low environmental impact when compared 
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to other methods. Would you agree with that statement? 


A. firehank pet's +generably vtruets And »I 


might preface that I am making personal comments. 


Q. Well, Mr. Penn, I'm going to ask you 
to speak on behalf of Ontario Hydro, please, in 
addition to your personal comments. 

ASnbh imenokmsureothatolL!m: familiar, iwitth 
the policy of Ontario Hydro on possibly all these 
issues. 

Q. Perhaps we can take it issue by 
issue. But you are here as a witness for Ontario 
Hydro. So on that issue, "Electricity production from 
nuclear power has a very low environmental impact when 
compared to other methods." Speaking for Ontario 
Hydro, would you agree with that statement? 

A. I just answered the question. 

Q. Speaking personally, would you agree 
with that statement? 

As Yes. 

Q. I suppose we should ask Panel 10 to 
comment on that statement? Is that a planning issue, 
do you think? 

MR. B. CAMPBELL: Well, we have given 
evidence on the environmental effect or environmental 


Characteristics associated with the variety of options. 
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And how those are traded off in planning will 
definitely be dealt with in Panel 10. 

MR. MONDROW: QQ. The next sentence in 
the second bullet, Mr. Penn, states that "Nuclear 
energy is an increasing realistic choice based on 
environmental and economic criteria." 

Can you comment from Ontario Hydro's 
perspective on that statement? 

MR. PENN: (AY Well ai think i,e%sequst an 
Opinion of the Canadian Nuclear Association. 

Q. Mr. Penn, your evidence has been that 
nuclear Bede eadiies is economic. Do you agree with that 
statement? It's cost-effective? 

A. I've given evidence with respect to 
the generation of electricity in Ontario. 

O, Yess 

A. On what the economics are of the 
existing nuclear Program. And I think in Exhibit 519, 
and page 73, I believe it clearly demonstrates the 
economics of our nuclear power system. 

Q. I will take that as a yes, you 
believe that nuclear power is economic in Ontario. 

A. I have every reason to believe it 
will be in the future, and I certainly know it has been 


in the past. 
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Q. Fair enough. Would you agree, then, 
with the segment of that EES: that I was referring to 
that it is increasingly realistic as an option in 
Ontario? 

Ae Nelle, Co rnrnn wens 12s a! planning 
matter. And Ontario Hydro, in providing the Update 
Plan Exhibit 452 has clearly stated what its choices 
for the future are. 

Q. And you have just commented a minute 
ago, Mr. Penn, that nuclear generation would certainly 
be economic in the future. So I take it that you would 
agree. 

AS Isara’ i had every reason to believe 
it would be. 

Qua Okay. Thank™youw -inird “birt bet: 
then, on the page. It says that "Canada has impeccable 
credentials in the nuclear industry." And it cites the 
CANDU as a strong performer in Canada and 
internationally. Would you agree with that statement, 
Mr. Penn? 
fives mem? 

A. Yes. 

Qverihe *fourtiaburier ts propably 
something that you.can't comment on, so I will ask you 


to skip to the second last bullet on the page, that 
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says: 
Public acceptance of nuclear energy is 
increasing. People are wary of the 
nuclear industry's ability to handle its 
waste, but they respect the option. 

Do you agree with that same, Mr. Penn? 

A. I am not sure that I can agree with 
the fact that it says public acceptance of nuclear 
energy is increasing. 

I think, although I am not a pollster, 
and Iidon’t. Eollowsituvery. close] yvasbut. i. thank spinat 
you will see that people's opinions on all sorts of 
issue, and particularly nuclear energy, depends upon 
the issues of the day, wax and ees 

I think it is correct that people have 
concern — I don't know if I have used the word "wary" - 
Citizens have concern for handling nuclear waste, and 
they are a considerable number of people in our society 
who respect the option. 

Q. Thank you. Turning over to page 3, 
please. The CNA offered some recommendations to the 
Energy, Mines and Resources Standing Committee, and at 
the first bullet we see the recommendation to continue 
to publicly sort the Canadian nuclear option. 


Do you agree with that statement, Mr. 
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Penn? 

Ais Weldi-- 

-Q. Excuse me. Would you agree with that 
recommendation? 


A.maWell;? Iaotakesitrto?bena request of 
the Canadian Nuclear Association of the Standing 
Committee, and therefore to the government, for 
continued public support of the option. 

Q. Yes. And speaking for Ontario Hydro, 
would you support that recommendation? 

A. Yes, as I would supporting any 
successful technology in Canada. 

Q. The second bullet recommends the 
maintenance of the Atomic Energy Control Board as a 
Strong regulatory authority that would ensure that 
public concerns about nuclear generation of electricity 
are addressed. 

Speaking for Ontario Hydro, would you 
agree with that recommendation? 

MR. B. CAMPBELL: Just a minute. 

Mrs?Chairman, in all. of these Iam’ not 
aware, and I think if we are going to ask Mr. Penn to 
speak on behalf of Ontario Hydro as to whether the 
particular recommendations are supported by Ontario 


Hydro, in my submission, there has somebody some 
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groundwork laid by my friend as to whether to Mr. 
Penn's knowledge these matters have been considered at 
a senior level of Ontario Hydro, if he is asking those 
specific questions, and he has not done so. 

Without that, in my submission, my friend 
can explore Mr. Penn's view but I am not aware as to 
whether or not these have been considered and I am not 
aware of whether Mr. Penn is or is not. 

In my submission, if we are going to ask 
for that kind of question there needs to be the proper 
groundwork laid. 

MR. MONDROW: Mr. Chairman, I am asking 
Mr. Penn for his comments on the excerpts from this 
ROCaReTe as it has been our practice in this hearing to 
do with materials filed that aren't Ontario Hydro 
documents, and I would simply like to get his response, 
speaking for Ontario Hydro, on whether Ontario Hydro -- 

THE CHAIRMAN: But this a recommendation 
that the federal government should take some policy 
move. If Ontario Hydro hasn't considered that or 
hasn't made that. recommendation, then presumably it's 
not something that they are prepared to express an 
Opinron onwat this: time. 

I think you can ask him’ - I don't know 


are why you are doing it, quite frankly - but if you 
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want to ask him about the accuracy of certain 
Statements or his opinion on certain opinions that are 
given, that's fine. But I think when you get into the 
area of what the proponent is recommending to another 
government, the Federal Government of Canada, on this 
issue, I am-not sure what help that is to me. 

MR. MONDROW: Q. Mr. Penn, the next 
bullet on the page recommends a full review of the 
waste management concept by the Federal Environmental 
Assessment Board. 

Is that something that Ontario Hydro 
would like to see? 

MR. PENN;.. A... Well, I can say,.I believe 
that OntariomAydro fully. supports “a, full’ review) of’ the 
waste management concept by the environmental 
assessment review office. | 

Q. The next bullet recommends continued 
government support for a nuclear research and 
development. 

Is that, something that. Ontario Hydro 
would like to see? 

The, next, bublet says: 

Continue to ensure that the national 
nuclear R&D program is adequately funded. 


Is that something that Ontario Hydro 
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would like to see? 

A. Well, I can only repeat again as I 
did at the start of this cross-examination, that I do 
not know what the stated policy of the board of 
directors of Ontario Hydro are on all these matters at 
this time. 

Now having said that, Ontario Hydro for 
the purposes of ensuring the continuous and improved 
performance of its nuclear plants certainly does 
Support research and development specifically aimed at 
those plants today. 

O. Perhaps, Mr. Penn, st would pe abit 
easier if I prefaced my comments generally this way, I 
won't ask you to tell me whether Ontario Hydro as an 
officval policy ‘decision csr eupporiang Or Not 
recommendations. What I will ask you for is your 
testimony on behalf of Ontario Hydro, which is why all 
you gentlemen are here, whether you would like to see 
the recommendations followed through with. Is that 
Fair? Whether that's something Ontario Hydro would 
like to say, as you have just answered. 

MR. B. CAMPBELL: Well, Mr. Chairman, in 
my submission, it's just exactly the same question, 
it "sstatung’ it® dverferentiy. 


I make exactly the same point. fThere are 
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a variety of matters here, many of which may never have 
been considered at a senior decision-making level at 
Ontario Hydro. 

It doesn't matter how my friend prefaces 
the question, if what is asking for is an answer that 
is Ontario Hydro's view of a particular matter, if it 
hasn't been considered in the way it's stated here, and 
it is stated in many case very particularly, it hasn't 
been dealt with in the way it's stated here, and the 
witnesses are knowledgeable people in their area and 
the Board has permitted their answers to be given in 
that area, but I do not think it is -- 

My friend has to, if he wants to take the 
answer aS representing a considered Ontario Hydro view, 
then he has to establish that in fact the precise 
question that he is dealing with has in fact been 
considered at an appropriate level at Hydro. 

Otherwise, he has the view of people who are experts in 
their particular areas and what their opinion is based 
On their experience. 

THE CHAIRMAN; .I-don't think putting a 
blanket caveat on top of all the questions, because we 
don't know what the questions are and. what areas they 
cover. 


MR. MONDROW: Fair enough, Mr. Chairman. 
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I will try to deal with it question by question. 

Q. I will phrase my question 
appropriately, Mr. Penn, so that you won't be put ina 
situation that you would not like to comment on, not 
being able to speak for Ontario Hydro's policies. 

If we* could continue on, and I will try 
this, please. The next bullet recommends the continued 
investment in the construction and demonstration of a 
second generation nuclear system, including CANDU 3. 

Speaking for the nuclear generation 
people at Ontario Hydro is that something that you 
would like to see, Mr. beane 

MR. PENN: A. As far I understand it, 
the Canadian Nuclear Association is asking the federal 
government to invest and to allow AECL, in essence, to 
develop second generation nuclear systems including 
CANDU 3. 

Now, Ontario Hydro would no doubt benefit 
from that continued type of work in its nuclear 
program. 

OD spent adele Ougi « 

The seventh bullet recommends 
identification and recognition of the contribution 
which nuclear energy can make in stabilizing or 


reducing carbon dioxide emissions. 
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Mr. “Penn, ls*that’ al retognition* that 
Ontario Hydro feels is warranted? 

A. Well, I believe that Exhibit 452 
discusses the carbon dioxide emissions resulting from 
Our proposed plans for the future and points out that, 
amongst other things, nuclear energy, since it doesn't 
emit carbon dioxide, is one way, if it displaces fuels 
that do, as does demand management for example, that 
then it's a goal that we are seeking to make. 

Q. The next bullet recommends the 
establishment of standing environmental assessment 
panels to deal expeditiously at the federal level with 
requests for approvats for nuclear facilities: 

Has that been discussed within Ontario 
Hydro, Mr. Penn? 

A. Well, it doesn't say for nuclear 
facilities. It's a general statement. In my knowledge 
it hasn't been discussed in Hydro, but there is no 
doubt that we would like to see an efficient process 
for the approval of matters involving environmental 
assessment. | 

Q. So in the same vein then, the next 


bullet recommends cooperation between the federal and 


~the provincial governments on environmental assessments 


fogenuiclearsfacilirerest 
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Can I take it from the previous answer 
ee that's something that Ontario Hydro would like to 
see as well? 

MR. B. CAMPBELL: Where does it say for 
nuclear facilities, Mr. Mondrow? 

MR. MONDROW: Mr. Chairman, I am 
apologize, I am not reading verbatim and perhaps I 
should. 

Q. As you mentioned earlier, it doesn't 
Say i fora nuclear, facili biese. Duailigput ito to, you 
though as a statement with respect to nuclear 
facilities, Mr. Penn, and could you answer in that 
context, please. 

MR. PENN: A. Well, the only example 
that I can think of at the moment involving nuclear 
facilities is the one Mr. Johansen has spoken about at 
length, the approval of the concept of used fuel 
management. And I believe the Minister's letter that 
we looked at earlier today, with Mr. Greenspoon, 
clearly indicated that the two ministers wanted an 
appropriate eoie for the provincial governments and the 
Ministry of the Environment, and obviously wants to 
avoid duplication. 

Q. The next bullet Mr. Penn, recommends 


splitting off approvals into generic and site-specific. 
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it says have two types of environmental assessment, (A) 
Says generic, and on the second wage (B) says 
Site-specific approvals dealing only with those aspects 
of a project which vary from generic standards. 

In the context of nuclear generation, Mr. 
Penn, has that idea been discussed in Ontario Hydro? 

A. I don't think it's been specifically 
discussed with regard to eae energy, but I don't 
think we would be here today if we weren't looking to 
separate the need for a planned undertaking from a 
Site-specific environmental assessment. 

Q'.,, . Mr. .Penn,.1. would ,.put .to you that 
there is ee aicn between this hearing which has 
been coined to be a planning hearing, and for instance 
a generic environmental assessment for hydraulic power. 
I would put to you that, at least the statement that I 
am trying to nae to you in this context is for nuclear 
facilities, has there been discussion within Ontario 
Hydro for having generic environmental assessment 
guidelines for nuclear facilities augmented by specific 
Site hearings for nuclear facilities? 

A. No, not outside the forum of this 
hearing and future site-specific. That has always 


been, in my knowledge, the expectation. 


Q. Thank you. The next bullet on page 4 
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recommends, and it says, I will read it: 
| Delay the implementation of proposed 
new, more restrictive worker exposure 
limits on uranium mining until an 
international protocol, an application is 

Signed and implemented by all supplier 

nations. 

Is that an issue that has been discussed 
in the nuclear generation division of Ontario Hydro? 

A. Not to my knowledge. 

Q. Speaking personally, Mr. Penn, is 
that something that you would recommend? 

A. I don't think I would personally know 
enough about the concerns and issues es be able to make 
an appropriate comment on it. And I don't know what 
international protocol is being referred to. 

Q. Okay. Turning to page 7, please, Mr. 
Penns “The ‘last “sentence “in the first paragraph after 
the word "furthermore" says: 

The technology for long-term 
management of radioactive waste is 
available. 

Speaking for Ontario Hydro, do you agree 
with? chat, Mire Penire 


A. I believe, and Mr. Johansen has 
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brought forth a document on numerous occasions, and 
maybe you could hand it to me, which is Exhibit 520.20, 
which would clearly indicate, I think, that Ontario 
Hydro has adopted the nature of the technology that it 
favours. 

Q. The question is: Is the technology 
for long-term management of radioactive waste 
AVAtlapD les) Pe itvontarior dvdr Ss) posutvom that shat 
technology is available? 

A... tne technology 1si understood. “It 
depends upon your definition of the word "available". 

Q. I am happy to have you define it. 

You say it's understood. 

A. That's why Atomic of Canada Limited 
as the proponent is about to give very significant 
evidence on the technology proposed. 

Q. Is it available in the sense that you 
can go out and acquire it today? 

A. Well, obviously not. 

Oc aT Nank violin. 

A, 2 ANnGe Our ane COM rca Mil Otwi tt) tO be 
available until after the turn of the century. 

ON Tues; is reCcaiue “shank you’. 

MR. JOHANSEN: A. Mr. Mondrow, I wonder 


if could anyect. a amallwnooint. 


Parry se host es neDOor tings “Lic. 
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Q. Please do. 

A. The statement refers to long-term 
management, and I would just add that, as we have 
indicated in previous testimony and direct evidence, 
Ontario Hydro has available technology to continue 


managing the used fuel and other radioactive materials 


for a long time, pending the resolution of the question 


of the disposal part of long-term management. I think 
we have to distinguish between the two. 

O. *stiat= S*talre = ana an terms of 
managing that waste then the technology is certainly 
available. You are using it today? 

A. Yes. 

Q. Thank you. 

The second paragraph on page 7 picks up 
the point of economics from the Executive Summary. The 
second sentence says that: 

Nuclear power is less expensive than 
burning oil or natural gas in virtually 
in ever market. 

Mr. Penn, is that statement consistent 
with your evidence? 

MR. PENN: A. Yes. 

Q. And since the paragraph continues: 


It is also cheaper than coal except in 
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regions close to mines, and it is less 

expensive than hydro power except in 

markets close to hydro dams. 

Is that Ontario Hydro's position, Mr. 
Penn? 
bi2eSOepims | 

hoe Welleuit,iska general statement which 
is,true. »Il,~donit know whether I..would class .itsas a 
POsitionsofL Ontarioghydre.. dt isejust a question of 
fact, that if you built a generating station on top of 
a coal mine it would be clearly cheaper. 

Oem Bucs fveu. dign) t dol that muclear 
WOuld be (cheaper: sn uiethat Ontario .uvdro! sUposption> 

A. Well, of course, the paragraph starts 
off by talking about nuclear energy as a base load 
option, and it.is in,athat context, I believe, that the 
rest of this paragraph,.is .commenting on.. It is well 
Known that, certainly in this province, from a base 
load point of view that we do not have many 
alternatives to nuclear energy and coal. 

| Q. Okay. The next paragraph reads, 

second peatence, talks about both nuclear and Hydro 
power as: requiring large initial investment, but 
offering utilities 40 Or more years of relatively low, 


inflation-resistant operating expense. 
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I take it from your previous evidence, ' 
Mr. Penn, that you would agree with that statement? 

A. Well, I don't know about the 40 or 
more years yet, but if we took out the "or more years" 
I would agree with it. 

Q. And you would agree with the part of 
the sentence that identifies relatively low, 
inflation-resistant operating expenses? 

A. It has been demonstrated. 

Q. Thank you. Moving on to page 8, 
please, the third paragraph touts CANDU as: one of 


Canada's few enduring high technology success stories. 


The success can be measured by the performance of CANDU 


reactors sold whether at home or abroad. And I take it 
from your comments earlier this afternoon that you 
would agree with that statement, Mr. Penn? 

A. Well, it will be a sad day when 
Canadians aren't proud of their own technology. 

Q. Indeed. I appreciate that. Moving 
on to page 12, please. The last paragraph on that 
page - and I am going to paraphrase now - laments the 
environmental assessment process and specifically the 
amount of funding granted to anti-nuclear intervenors, 
which the paragraph fears will result in a danger that 


the nuclear manufacturing -- 
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TOS CCHATRMON 2 pono layin so Hol dini.t’s wNhat 
page are you on? 

MR... sMONDROW: >... Leam. on ipage 12, sir. 

THE CHAIRMAN: The last paragraph? 

MR. MONDROW: The last paragraph. 

Perhaps I will read it. That might be the easiest way. 

THE CHAIRMAN: I didn't see any of the 
language that you were using. 

MR. MONDROW: No. I was certainly 
paraphrasing, and as you point out, Mr. Chairman, 
perhaps I will go right to the paragraph and it will be 
easier for everyone to follow. 

Q. The environmental assessment process 

in Ontario has required the utility to 

pay massive funding to intervenor groups, 

a number of whom oppose the further 

development of nuclear energy. The 

amount of funding guarantees that eee 
will be long and protracted, perhaps to 
the point of dismantlement of some-of the 
skilled employee infrastructure in 
construction and manufacture of nuclear 
equipment. 

Mr. Penn, can you comment on that 


paragraph, please? 
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MR. PENN: A. Well, I can't comment on 
behalf of Ontario Hydro on*thiss’"1 can make a personal 
comment. 

fhe ’fyrst©thing I-hnavye to say+is, ream 
not sure I understand the law well enough to know 
whether it is the environmental assessment process orf 
whether it is the Intervenor Funding Act that causes 
the payment of funding to intervenor Groups. 2 
personally don't find any problem with that. ‘I think 
tnd rest (Of "itis*asmatter of onmnion. 

Q. You have testified, Mr. Penn, that 
there is no danger of the dismantlement of the 
infrastructure for nuclear generation in Ontario in the 
immediate future because there is a lot of aGtIVity rand 
energy being put into keeping your plants running as 
they should. 

A. Yes. 

Q. Do you recall that testimony? 

A Yes. 

Q. So that then would certainly be in 
disagreement with the second part of this statement? 

THE CHAIRMAN: Well, no. f “aon tte hank 
So because they are really only talking about 
construction and manufacture of nuclear equipment. 


MR. MONDROW: Q. Mr. Penn, is it your 
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testimony or will you testify now that in the immediate 
future in Ontario there will be a lot of energy in the 
context of the existing system put into the 
manufacturing of nuclear equipment? 


MR. PENN: A, fmVnoe sureuthatr. 


understand your question. 


I can understand the last sentence. What 
it infers is that significant funding through the 
Intervenor Funding Act could cause long and protracted 
hearings which may use some - perhaps they are talking 
about me here - some of the skilled employee 
infrastructure in construction and manufacture of 
nuclear equipment. 

Certainly while I am here I am not 
designing nuclear plant. That is all I can say. 

Q. Let me just clarify your®* previous 
testimony, then, as I understood it. 

I thought that you testified that there 
is no immediate danger in the immediate future that the 
nuclear industry infrastructure in Ontario will 
suffer - due to the moratorium, for example - and the 
reason you gave was that you are continuing to work on 
your existing plants. 

So in terms of the construction and 


manufacture of nuclear equipment, do I understand you 
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then, or do I understand that statement to mean, that 
we Sma not be considered right now with the 
dismantlement of that infrastructure; it is not a 
current problem that Ontario Hydro is concerned with? 

A. Well, I can't remember the exact 
context of my previous cross-examination. I think that 
it was in the context that given that the in-service 
date of a potential future nuclear plant is around 2010 
was there concern that the infrastructure for CANDU 
nuclear systems could be damaged? 

And my answer was, no, I don't think so, 
because there will be significant efforts required to 
maintain our large current nuclear system; secondly, 
that there were significant investments occurring in 
Canada and elsewhere in the world to maintain the 
option available. 

Now, what this CNA paragraph seems to be 
Saying to me by inference, that if we had a continuous 
stream of long and protracted hearings where we never 
made a decision then industry obviously wouldn't have a 
business and Page elsewhere for business. That 
ls,all gf sayseto.mes 

Q. Okay. Thank you. Page 13, please, 
fourth paragraph in the second sentence. The sentence 


Says that the industry's activities -- and I believe it 
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is referring to the uranium mining industry as 
indicated earlier on the page: 
The UUs ae activities see been 
and are expected to continue to be 

Subject to scrutiny by the government 

agencies responsible for protection of 

the environment. 
Do you agree with that statement, Mr. Penn? 

Be of agree, that TCs" very appropriate 
for government regulators to scrutinize the ACT IVT CY MOL 
others. 

Q. On page 14 of the brief there Pore 
discussion, and I will editorialize and Say with some 
trepidation, and you can correct me if you don't read 
it this way, of the -- 

A. Which part of the page are we looking 
aus 

Je 2am NOC IUSLIngTUrrect Ly) vet. nr. 
will indicate for you iieassecond.. | i thinksthat on the 
page -- in my reading there is a discussion of the 
Atomic Energy Control Board Cost Recovery Guidelines 
proposal, "ana*you" will*see’ tn the Last paragraph there 
is a discussion of a 22 per cent increase in fees 
charged to the nuclear industry, and you will see in 


the sentence that begins "However": 
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-..the assessment fee for a siting or 
for a uranium mine construction license 
is proposed to change from $84,600 
annually to.a charge sof S$1,608,.000,..-..This 
is an increase of over 800 per cent, 
assuming is takes two years for the 
assessment process. 

Mr... .Penn, that kind of price or fee 
increase. would impact on Ontario Hydro's nuclear 
fueling cost. and security; is that fair? 

A. Well, I assume that a share of this 
increased license fee - and I can't vouch for the 
accuracy of those particular steer: would be passed 
On to Ontario Hydro and its future contracted purchases 
Of hue |. 

Q. And on the next page then, please, 
Mr. Penn, page 15, second last paragraph -- excuse me 
Boe gates a second. 

I am looking at the second last 
Paragraph, and the first sentence says, "Such a 
delay oo aandy Lam cstetrvingabomurinds fos you the 
reference earlier in the page that speaks of what delay 
is referenced there, if you just bear with me for a 
minute. 


Mr. Marcus points out that -- I am trying 
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to take you right to the quotes to make it easier. It 


is in the previous paragraph, the first sentence: 


~Significant delays in approvals have also been 


introduced. And again, this is still in the context of 
the uranium mining industry. 

Then the paragraph, the second last 
paragraph that I wanted to take to you, says: Such a 
delay has three major impacts on the industry3o9 Andk the 
farist. issias financial, impact, which is associated with 
the preparation of environmental impact statements. 
Perhaps I will read: 

-..a financial impact; preparation of 

an environmental impact statement is a 

costly undertaking and interest payments 

on this money during unanticipated delays 
aré a Significant burden. 
Mr. Penn, is it Ontario Hydro's knowledge or your 
knowledge that this is a concern in the uranium mining 
industry? 

Ra well iM sorry, . ‘don't know if any 
of my colleagues could help me, but I'm not familiar 
with any particular delays in licensing mines in 
Saskatchewan, so I don't know which companies are 
involved, and I don't know, relative to their size, 


what financial impact such a delay in a hearing might 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, 24470 
Penn,Daly,King 
cr ex (Mondrow) 


cause. 

Q. If there were such delays, gentlemen, 
would that adversely affect Ontario Hydro? 

A. Well, it? clearly woula 12 Ontario 
Hydro had contracted from this particular company in 
Saskatchewan or wherever to receive uranium from a mine 
that had not yet received approval to even develop 
itself. So, I can't imagine that Ontario Hydro would 
find itself in that circumstance. So I guess the 
answer is no. 

Q. Okay. Thank you. 

Ae BUCH USE ay personal, logical 
deduction. Nothing more. 

Q. On page 16, please, the last 
reference, do you see a heading that reads Impact of 
the Implementation of Proposed New Radiation Exposure 
Limits, and the paragraph right under that heading 
Starts: 

The Atomic Energy Control Board has 
published proposed new exposure limits, 
and it is consultative document C-122, 
which could have serious economic 
consequences for various companies and 
institutions involved in nuclear 


CecinoLregy. 
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If you skip down to the last sentence, please, of me 
paragraph, it says: | | 
Indeed, the proposed new regulations 

may well render underground uranium 

Mining unviable. 

Do you have any knowledge of that circumstance or that 
concern, Mr. Penn? 

DW NO;y Bite anrard 2 odOn! fae vdom' t. know 
if Mr. Johansen does, or Dr. Whillans. 

MR. JOHANSEN: A. I think part of the 
answer, or part of our answer, lies in the word 
"uranium export market", which is in the same 
eerodteene As we have indicated before, Ontario © ° 
nears uranium requirements only amount to a fraction 
of the total uranium mining activity in the country 
and =- 

OQ, sf Myserry, vcould you «tell me where 
you see the words uranium export market? That would be 
in the next paragraph down that starts with the word 
Canada; is that right? 

Aw (L650 Oy okay. 1 guess. |). was 
looking at the wrong paragraph, but that is what my eye 
caught. 

OsnleRiahey 


A. And it seems to me those are 
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important words to be read together with EH@ -LITTSt 
Eye teyeaaey 

Q. But the concern is that proposed new 
regulations may well render underground uranium mining 
unviable whether the uranium goes out of the country or 
goes to Ontario Hydro. Is that your reading of the 
paragraph that I cited originally, Mr. Johansen? 

A. Well, I imadeet eee that was your 
point. 

Q. Yes. 


A. But, I mean, my reading of those two 


paragraphs together suggests to me - I don't know the 


particulars of this, but it suggests to me - that the 
assessment of viability depends, to some extent at 
least, on the cost of uranium in the export market. 

THE CHAIRMAN: The last paragraph 
would —-- 

MR. JOHANSEN: That would seem to be -- 
I’m soupry, Mr.  Chatrman? 

THE CHAIRMAN: Go ahead. I interrupted 
you. 

MR. JOHANSEN: And they call for some 
sort of international protocol. Again, I'm not a fuels 
expert, but it makes sense to me that if they are 


concerned about the export market what all of this is 
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Saying is that, okay, we agree to Goulce chee rules, 
but we want everybody else to play by the same rules. 

THE CHAIRMAN: I was going to say the 
last paragraph should probably start with the word 
miter. it would scan better if it did. 

MR. MONDROW : Ov; Drar Whillans? 

DR. WHILLANS: A. Perhapsji; Cond 
comment. 

Of course, I just have general knowledge 
about what the ais sebion in the mining industry is, but 
it is not my understanding that changing the 
regulations would necessarily make the underground 
uranium mining unviable. 

I would point out, though, the situation 
isn't quite as simple in a mining operation as it is in 
PhEania Hydro. In my evidence I Saeenioed how we have 
plans to actually go beyond the recommendations in 
G-1225 

In a mine, as you know, miners are at 
much greater risk from non-radiological hazards, and if 
changes such as this meant that the other risks 
increased relative to what is not the major contributor 
to their risk, then it wouldn't necessarily be a good 
thing. 


I think those are some of the concerns 
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that the mining companies have. 
MR. MONDROW: Perhaps we can break for 
lunch, Mr. Chairman. 


THE CHAIRMAN: Yes, we will adjourn until 


THE REGISTRAR: This hearing is adjourned 
UNnLador2 33.02 
-~==Luncheon’ recess atyl:09 p.m. 

S=-On resuming? ac? 2:33. p.m: 

THE REGISTRAR: Come to order. This 
hearing is again in session. Be seated, please. 

THE CHAIRMAN: Mr. Campbell. 

MR. B. CAMPBELL: - Mr. Chairman,‘I spoke 
to my friend, Mr. Mondrow. I understand Mr. Penn has 
one answer he wants to correct from this morning. 

MR. PENN: Thank you. Mr. Chairman, I 
checked over lunch the status of Hydro's membership in 
CNA. And I was told that at this point in time, Hydro 
is a member. 

THE CHAIRMAN: Do they have a member on 
the board of directors? 

MR. PENN: I understand that Mr. Arvo 
Niitenberg is in that position but he has been unable 


to attend many meetings. 


THE CHAIRMAN: Do you know anything else 
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about the participation of Hydro? For instance, are 
there etret committees and things like that. 

MR. PENN: I understand that at this time 
Our membership is just being confined to being a 
member. 

THE CHAIRMAN: And having a membership on 
the board. 

MR. PENN: I understand we are not 
Participating in information meetings. 

THE CHAIRMAN: Okay. 

MR. MONDROW: Thank you, Mr. Penn. 

Mr. Chairman, eae se a Ma tttle: bDitVo£ 
business, please. I would like to file two more new 
exhibits which I have provided copies of to Mr. 
Campbell. We won't be referring to them until 
Thursday, but I would like to put them on the record 
now, please. 

They farstrastentitled? 20paaret and 
Revision to 9.7.111. I understand Mr. Lucas has told 
me the next exhibit number is 649. 

THE REGISTRAR: 649? 

MR. MONDROW: Yes. 


THE REGISTRAR: Yes. 


. T7=EXHIBITINO. 649: "Update and® Revision Foyst72971. 


MR. MONDROW: And then the next number 
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650 will be given to the document entitled: The Cost 


~ of Nuclear Plant Capital Modifications, A Statistical 


Analysis. And there are copies here for those who 
would like it. 
~~~BXHIBIT NO. 650: “The Cost of Nucléar Plant Capital 

Modifications, A Statistical Analysis. 

MR. MONDROW: There's one more matter I 
would like to clear up, Mr. Chairman. 

MR. B. CAMPBELL: Sir, do we have an 
exhibit number for the second one? 

THE CHAIRMAN: 650. 

MR. MONDROW: In iaghe o£ our 
conversation earlier, before lunch, it's my 
understanding that when Ontario Hydro's witnesses are 
Speaking, subject to an express qualification before 
they speak, their answers are answers from Ontario 
Hydro and not just personal opinion, SUBJeCt, Of 
course, to express qualification. 

In light of some of Mr. Campbell's 
comments, I just wanted to request a clarification of 
that. That would certainly affect some of the record 
that we tried to establish before the lunch break. 

MR. B; CAMPBELL: Mr. Chairman, these 
witnesses do appear on behalf of Ontario Hydro. They 


are qualified to give their opinion like every other 
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witness. My friend's series of questions about whether 
Enis was Hydro's policy or the corporate Hydro, would 
Support a particular policy position argued by someone 
else. 

I think the witnesses can only speak to 
the best of their personal Poeere dee: And those 
matters in the way that they are stated in documents 
like the CNA document may or may not have been 
considered at a senior level of Ontario Hydro. And the 
witnesses can only answer on the basis of their 
knowledge of that. They cannot, in my submission, be 
expected to say, unless the matter has been considered 
and they know thet results, that this is a poliey 
position that would be supported by Ontario Hydro if 
it's never been considered by it. They can speak the 
matters that they can speak to and not more. 

MR. MONDROW: And.I would like 
clarification, Mr. Chairman, that is again subject to a 
specific caveat preceding an answer. Any statements 
that the witnesses make are statements made on behalf 
of Ontario Hydro and not just personal opinion. 

THE CHAIRMAN: Now, just a moment, Mr. 
Mondrow. It's very difficult to be categorical about 
thesetthingswenFor instance, one witness might say, I 


would like to see such and such happen. Now, I don't 
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think that that necessarily means that you can walk out 
of the room and say that's Ontario Hydro's policy. I 
think that just wouldn't follow, in my view. 

You cannot make generalizations about 
these things. They have to be in the context of the 
evidence that is being given and I think that is the 
only way you can handle it. 

MR. MONDROW: Okay. Thank you, Mr. 
Chairman. 

Q. Mr. Johansen, Hydro has been 
questioned a number of times in this hearing, and in 
this panel specifically -- 

: THE CHAIRMAN: I ane to Lys finish one 
thing. But I think when it does come to an issue which 
really’ where the policy issue is crucial, then I think 
you are entitled to know what Hydro's policy is. He I 
don cethinkythat the other "sidevor the coin necessary 
falls just because a witness happens to express a view 
that you can necessarily infer that that's some kind of 
policy that they have considered and come to a 
conclusion on. 

MR. MONDROW: I think, Mr. Chairman, you 
have captured my concern, that these people, these 
gentlemen and others on other panels are here to speak 


on behalf of Ontario Hydro and that we should be able 
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Corgety Ontarlo=nydro Ss position, And I agree that 
generalizations are very difficult and they can be 
handled on a specific basis. But that's my 
understanding. Thank you. 

Q. Mr. Johansen, I was about to ask you 
about the 1 per cent of DEL's issue which has been 
canvassed a number of times. And I'm afraid I'ma bit 
confused with some of the statements in the evidence, 
both that you have made and that have come before you. 

I'm just going to ask you squarely. Is 
the 1 per cent*limit that you" have®%set as an>Ontario 
HvdrG operating criteria, is’ that also a'‘condition of 
your operating licences? 

MR. JOHANSEN: A. Well, I tried to be as 
straight forward and clear as I knew how to be in my 
direct evidence. And perhaps if I go back and try it 
again. 

The derived emission limit is the 
regulatory limit which is specified in each nuclear 
Operating licence. For example, in the Bruce hb 
operating licence, which for some reason comes to my 
mind first, it is specified under condition A.A.7, and 
I believe that's more or less common for other 
operating licences. That is the reference to the 


regulatory limit, the DEL, which Ontario Hydro 
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estimates and the control board approves. 

There is also, typically in these 
Operating licences, reference to Ontario Hydro's 
-Operating policy and procedures. And part of those 
policies and procedures is an undertaking, a 
commitment, I guess is a better way of putting it, to 
conduct a review into the need for changes, either ina 
physical sense or a procedural sense if Ontario Hydro 
exceeds on a consistent basis or to a significant 
extent beyond the 1 per cent of DEL operating target. 
So to answer your question, is that Operating target a 
requirement? 

Q. My question was, is that operating 
target a condition of the licence? 

A. It's certainly referred to in the 
licence. And not being a lawyer, I couldn't say with a 
100 per cent certainty exactly what status that accords 
Lt. Bute UWOneActS, ler nink, ave clear: The Del. ein 
AECB's own words and we find references to this ina 
number of documents issued by AECB themselves, the DEL 
is the regulatory limit. The 1 per cent target is 
generally characterized by ourselves and the AECB as a 
Cancer. 

But clearly there is an onus on us which 


we have imposed on ourselves and which has been 
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endorsed by the control board. There is an onus on us 
to do something eee a situation if that operating 
target is routinely exceeded. I am not sure I can 
Clarify it muchséurther:, 

Caake you ‘exceed the 1,.per cent, you 
have to report... 7s. -thatrcorrect2 

A. Oh, we have to report our performance 
regardless of whether we exceed it. There's no 
question if we exceed it that certainly would be 
reported. 

Q. Is that a reportable -- and I might 
be confusing the terminology. There is a term that the 
AECB uses, it's a reportable incident or a reportable 
occurrence. An excedance of 1 per cent would 
constitute a reportable incident, is that correct? 

A. I probably should defer to my 
colleague, Mr. King, because he is more conversant with 
the normal procedures of reporting significant events. 
50) (perhaps: ly’ li.spass:-towhim son that. 

MR. KING: A. The releases are reported 
in the annual, the quarterly reports for the station. 
These reports are submitted to the control board. 

WZ Bip mise! | 
I think you are perhaps alluding to the 


Significant event report system. I'm not sure. 
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But the significant event reports are 
dealing with an incident, not the release over a year 
period. But the AECB are getting reports on it via the 
quarterly reports of the station, angtene? are getting 
those whether they exceed the l Per VcenGstarger oT Hot, 

Q. Mr. Johansen, when you say that it 
was a self-imposed target, what does that mean? 

MR. JOHANSEN: A. That particular 
Statement wasn't in reference to the target, although 
that's another matter perhaps that you want to pursue. 

What I meant was that the commitment to 
undertake a review of the need for change, if we were 
to exceed that 1 per cent operating target on an 
Ongoing basis, that is the commitment I referred tom 
That was a matter of Ontario Hydro operating a policy, 
which is, as you pointed out, referred to in the 
Operating licence. 

No doubt, I believe we have discussed 
this in previous testimony, there was consultation with 
the AECB staff on that at the time. But it's my 
understanding that that was Ontario Hydro initiative 
and it remains Ontario Hydro policy. 

THE CHAIRMAN: Would the fact that you 
had, in any given report, period exceeded the 1 per 


cent amount, would that be a subject matter of comment 
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-in any report to the regulatory agency? 


MR. JOHANSEN: Mr. Chairman, I am not 


quite sure what the meaning of your question is. 


THE CHAIRMAN: Well, Mr. King, your 
evidence has been that all releases are reported 
whether they exceed or whether they are below or above 
1 per cent, they are all reported anyway. But if there 
wasn't a release that was in excess of the 1 per cent 
amount, would that be a subject matter of a comment = 
given it's referred to in your licence - would that be 
the subject matter of a comment that you would make in 
your reporting to the agency? 

MR. s KING; ©The leperwcenti targets, ison. an 
annual basis. There are quarterly reports every 
quarter. 

I guess you could get into a situation 
where there are many little incidents which wouldn't be 
reported under the significant event reporting system 
which over a year period might exceed the 1 per cent 
target and given that you did do that, I have no doubt 
in my mind that that would be a matter of specific 
comment in the fourth quarter report for that year. 

MR. MONDROW: Q. Mr. Johansen, I just 
want to,clarify this, please...I am still a.bit 


eonfused. Can you turncup,e Exhibit.570. 
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MR. JOHANSEN: A. Yes, I have that. 

THE CHAIRMAN: What is 570? 

MR. MONDROW: 570 is entitled: Four 
Items Concerning the Regulation of Radioactive 
Emissions from Ontario Hydro NOLeee Facrlvelesa, ht 
was prefiled, Mr. Chairman, by IPPSO, close to the 
commencement of Panel 9, I believe. 

If you could turn to the first document, 
for me, please. The title is the Licencing Process for 
Nuclear Power Reactors, Revision One. You can see that 
it is Atomic Energy Control Board document, you can 
also see it is dated the November 1979. I am informed 
by AECB staff that it is the most current version of 
this document. 

BE yourgturn toupage 25.0f8-the Exhibit, 
please. | 

Incidentally, the document describes the 
licencing process, as the title indicates, for nuclear 
power reactors and was applied to Darlington as the 
most recent reactor, and similarly applied to the 
preceding reactors, I am advised by the AECB. 

AC) page’ 25,*,which 1s* page 20 of ‘the 
document itself, there is a heading 4.5, Operating 
Policies;.and* Principles’. "Starting -at jthe® first 


sentence under this heading: 
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This document is prepared by the 
applicant and outlines overall 
constraints that govern the operation the 
Cr ne gracitityve As*such, ait not Only 
provides guidance for the preparation of 
Operating procedures, but it also 
constitutes a commitment by the applicant | 
that will become a condition of his 
operating licence. 

Now, Mr. Johansen, the 1 per cent target’ 
is referred to in that document, operating policies and 
principles. Would you agree with me that in fact that 
target is a condition of the operating licences for the 
reactors? 

MR. B. CAMPBELL: If we are going to get 
this specific, could we please get out the portion of 
the operating document that's being referred to. 

MR. MONDROW: That would be Exhibit 159, 
Mr. Chairman. 

Q. Mr. Johansen,.I will-take you to the 
references that your counsel has requested. 

MR. JOHANSEN: A. eat I have both 
documents. 

MR’ RB .) CAMPBELL: 2rCoulo fl “getithis 


exhibit? 
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MR. MONDROW: Mr. Chairman, I provided 
Mr. McDonald of Ontario Hydro with several copies of 
that this morning. There was some concern that they 
did not have the full version. It's got a precis on 
the front and it's entitled: Excerpts from Operating 
Licence for Bruce Nuclear Station. 

MR. B. CAMPBELL: I have here it. 

MR. MONDROW: Q. Second page of that 
document, please. 

First of all, I guess we should’ go to the 
first page. Mr. Johansen, this is the power reactor 
operating licence for Bruce nuclear generating station 
"B"?2 The first page indicates that in the title? 

MR. JOHANSEN: A. Yes. 

Q. Second page, please, top paragraph: 

The operation of a nuclear facility is 

Subject to the conditions specified in 

attachments AA and AB to this licence 

with which Ontario Hydro shall comply. 

You testified to that a few minutes ago. 

A. Yes. 

Q. Turn the page, please, we see 
attachment AA and in A.A.1, as I believe you have 
testified as well, it says: 


Operation of a nuclear facility shall 
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be governed by and be in accordance with 
the document entitled Operating policies 
- and principles. 

It gives the date and prepared by Ontario 
Hydro. 

A. Yes. 

Q. And if you continue, please, looking 
to the last page of the exhibit, which is page 6 from 
Bruce nuclear generating station "B", Operating 
policies and principles. Can you confirm that, please? 

MR. B. CAMPBELL: Just a minute. Sorry. 

MR. MONDROW: Q. Mr. Johansen, can you 
confirm that, please? 

MR. JOHANSEN: A. That is what this 
particular excerpt says. I could check it, subject..to 
check I suppose I should say. It looks similar to 
requirements which I have seen. 

Q. I will ask you then to accept subject 
to check, and you can advise us, please, if it is 
otherwise. 

A. This-a part of ;the-overal] operating 
policies and principles. | 

Q. Which forms a condition of the 
licence as we have just seen; correct? 


A. Yes “as a whole. 
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Q. As a whole. And one of the elements 
in this document, operating policies and principles, 
Says,oit.ssthe ‘third paragraph on the page: 

If emissions regularly or 
significantly exceed 1 per cent of the 
derived emission limits, the need for and 
the practicality fr modifvcations. to 
equipment and or procedures shall be 
reviewed. 

Mr. Johansen, that is a condition of your 
Operating licence, is7’it not? 

An), MLC Se NOW 

7 Lewis now? 

A. Yes. 

Q. Has it not always been a condition of 
your operating licence from Bruce "B" or any of the 
other facilities? 

A. 1 couldn't say for certain whether it 
has always been, but it clearly is DaAkGrOu Leonows 

I don't believe that anything in this 
paragraph contradicts what I have said. 

Q. No, and I take your point. 

A. I would like, for sake of 
completeness, to refer back to page -- well, I am not 


sure the page is on here, but it's Paragraph A.A.7, 
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which is the other part that I have referred to in my 
initial response to you, and this is the reference to 
the derived emission limits document, which has to be 
considered together with the operating policies and 
principles. 

QO. So both of those documents, the DEL 
document and the operating policies and principles form 
in their entirety and including that's written in there 
conditions of the operation of the facilities; is that 
favre rae enact re aonti. 

A-te LeS,) Chats s correct.) Andsmust. to 
round out my view, my interpretation of all of this, 
Dr. Whillans brought to my attention a document which 
was presented earlier by one of the parties, this is an 
annual report from the Atomic Energy Control Board on 
radioactive release data from caNaatalt nuclear 
generating stations issued in January of 1990. 

i’Said annual? Tt -am-not, sure’thateit in 
fact is annual, but it's a report which they update 
periodically at least. In that document on page 2 they 
say: 

At present, nuclear generating 

Stations maintain an operating target 

such that emissions not exceed 1 per cent 


of each DEL. 
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As ‘the following datd indicate, for 
the most part... 

They are talking about all CANDU reactors 
across the country. 

...-for the most part this operating 
target is achieved. Although DELs are 
expressed on an annual basis, the rate of 
emission is controlled by... 

And they go as 

iE -gquéess/my* point «ls that vin the words of 
the AECB themselves, there is a distinction between the 
DEL, the regulatory limit, versus the operating target 
and: that's’ alli’ havevsougnt to clarify, is that | 
Gistanction. 

On.” Okay. 

A.’ AS to whether the 1 per cent target 
tSita’ condition of the operating Licence, that 16 a 
matter of documentation. I don't seek to dispute that. 

Oo. “Okay. \-Bhanky you ! 

MR. B. CAMPBELL: Mr. Chairman, in case 
my “friend -is\\invany ‘doubt, itis’ Ontario Hydro's legal 
posta that \the* Legal regulatory limit ts the DEL. 

THE CHAIRMAN: There is no such condition 
iyi the Trcencethabt wit restrictssamt to per cent. 


MR O'R "CAMPBELL ?) > That’ *vsi ‘correct’. / What 
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is referred to in the operating document in our view is 
a legal reporting requirement, that legal regulatory 
emission,.limit.is,condition.A.A..7. 

THE CHAIRMAN: If it happens a lot, 
regularly, or if it's significant, they have got to 
review ‘the situations. That'srallwit says. 

MR. B. CAMPBELL: That's all it says. 

MR. MONDROW: Mr. Chairman, I would just 
ask Mr. Campbell before he is seated to clarify for my 
benefit, is it Ontario Hydro's position that the l per 
Cent 15 ;noOtya conditionyof they licence? 

THE CHAIRMAN: That's what he said, Mr. 
Mondrow. 

MR« MONDROW:. I. .thought.sovtoo.u.Is that 
what he said, Mr. Chairman? 

MR. B. CAMPBELL: What we have said is 
Chat Che conditionio£ the dicence,isithat weuwill 
review and report when the l pees. is exceeded. And 
I am paraphrasing the words from the operating 
document, the actual licence condition on emissions is 
BuAad’s 

MR. MONDROW: Thank you, Mr. Chairman. 

Q. Mr. Daly, could I ask you to turn up 
transcript Volume 16, to page 2866. 


MR. B. CAMPBELL: Todonvkt think.we.have 
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it in the room. 

THE CHAIRMAN: 16? 

MR. MONDROW: 16, Mr.. Chairman. I had 
advised Ms. Harvie from Ontario Hydro that I would be 
referring, tou. ty 

MR. B. CAMPBELL: This was in a letter we 
got yesterday and we have been struggling to get 
everything together. 

THE CHAIRMAN: What page? 

MR. MONDROW: 2866. 

Q. Mr. Johansen, perhaps I will read to 
you the excerpt I am concerned with, and if you like to 
wait until the transcript comes and come back to it, | 
that is fine, but we will just see if we can go ahead 
until we get into a situation where you would like to 
stop. 

[32 15. S24 si.f] 

For breecor dh at line 24 of that 
transcript, and this is a statement made by Mr. Taborek 
in Panel 2, he says: 

We do not know what environmental 
rules we will have to meet in future. We 
have basically been hit with a new set of 
environmental rules roughly every two 


years during the 1980s. We expect more. 
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Mr. Daly, are those comments pertinent to 
nuclear generation? And I pause because I am Ae sure 
that I am asking the right person, but if someone else 
would like to answer, that's fine. 

Mr. Johansen? 

MR. JOHANSEN: A. The question is about 
envi Biniehnal regulations or rules, in the words of Mr. 
Taborek? 

Q. In the words of Mr. Taborek, he says 
he doesn't know what environmental rules will have to 
be met in the future, that Hydro has basically been hit 
with a new set of environmental rules every two years 
during the 1980s. 

A. Well, I'm sure he had done some 
research on the frequency of regulatory changes before 
making that remark, and I'm afraid I haven't recently. 

Knowing pReueceteran of Mr eTaborek, 1 
believe he would have been thinking primarily about 
changes in the regulation of fossil fuel generation or 
regulations in the acid gas control area, for example, 
and I suppose he might also have been thinking about 
pending regulation in the abatement of liquid effluents 
under the MISA program. 

Q. My references are a bit confused, but 


that is why I was just checking back to the Sranscript:. 
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Mr. Penn, I believe that you testified 


that there has been a progression of regulatory 


-requirements by the safety regulator and that you 


expect that “trend to-continue;y fsVthat’ right*—“in the 
context of nuclear? 

MR. PENN: A. I think I was referring to 
the construction of Darlington when I made that and 
also=-to*the”’bact™that there is*° provision in the capital 
cost estimate for any future plant for the same level 
of expenditure on licencing issues as was the case with 
Darlington. 

QO; “Yes; 'ivrecalte that wyel*m now sure who 
to direct this question to. Emissions from Darlington 
are lower than emissions from Pickering; is that right? 

A. I think these, by the way, were 
NOt? —~- these are regquistory,, 1nterprecations (of 
regulatory requirements not related to the environment 
Or emissions, but rélated to safety-related equipment 
and seismic effects and the like. 

Om =rour comments that 1 reterred to? 

Alm Yes. 

Q. But generally, are emissions from 
Darlington less than emissions from Pickering in the. 
normal course of operations?, I believe your overheads 


had some charts*to ‘thateffects Vsethat right? 
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MR. JOHANSEN: A. Well, I presented a 
series,;of, charts in Exhibit 519-- 

©. Wes, 

A. --including the emissions from 
Darlington for the year 1990, and that is a partial 
record only. The plant began operating in 1990 and 
only the one unit, so it's -- and that evidence 
included emissions over a five-year period for the 
other existing plants. 

So it would be difficult to assess 
whether to this point Darlington, in a normal four-unit 
operating configuration, would be emitting less than 
Pickering. So I am not quite sure what the context of 
Mr. Taborek's statement was. 

Q. Okay. Perhaps we can then refer to 
the nuclear context specail piace That might assist 
us. 

Lfsyou cankturnsupFinsour interrogatory 
package the eae pagey tnterrogateryi9%2.25,ewhich,; 
Mr. Lucas, I believe should be given a number. 

tHE REGISTRAR: ) That will be 520.125. 

77 ~EXHIBIT NO. 5201252 vInterrogaboryuNo..9. 2.25, 

MR. MONDROW: Q. Energy Probe asks for 

the best estimate as to the effect in terms of cost and 


output for each nuclear unit, life-shortening system 
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reliability and any other affected aspects of Hydro's 
operation if all Pickering "AM units had to Srey 
Darlington safety Standards to-be allowed to operate. 

And the response was that Hydro hadn't 
done that analysis. Is that answer still correct? 

MR. KING: A. To my knowledge, it is 
Sil correc@m. 

Q. Thank you. I assume the same is true 
for Bruce, no cost analysis for either of the Bruce 
Stations has been done to see what it would cost and 
what the effects would be of upgrading to Darlington 
regulatory standards? 

A. 19e_f This is not something which we 
are asked to do, and it is not something that we would, 
you know, do by ourselves. So there are no studies, to 
my knowledge, for any plant, studies of that nature. 

Q. The plants could be upgraded, could 
they not, to meet Darlington standards? There is 
nothing physically impossible about doing that? 

Pe WELL elle DOL Suite ADOUient hak .» 7k 
think you would have to go through on a regulation- 
by-regulation basis to draw that conclusion, and that 
hasn't been done. 

Q. There are many backfits that you are 


required to do by the Atomic Energy Control Board which 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 24497 


Penn,Daly,King 
cr ex (Mondrow) 


you in fact do on your older plants. You testified to 
that, I believe. So there are some things that -- 

A. But your question was-- 

Oe” Yes: 

A. --whether everything was practical or 
whether it was physically possible to do it. 

Q. Yes, and you answered that question 
and now I am asking another question, and that is: You 
have in the past been required to go back to your old 
stations and backfit in eaate to achieve a higher level 
of regulatory satisfaction, if I can BUC ea thateway. 
that's correct? 

A. yes, there are instances like that. 

Q. I guess I was a bit Surprised because 
given the concern for ALARA that you and other Hydro 
witnesses have spoken to I would have imagined that an 
analysis of what was possible and economic and helpful 
would have been done with each of the stations to 
determine what more you could do apart from specific 
requests from the board to upgrade the operation ae 
your old stations. 

A. Would you like my comments on that? 

ee Yes, please. 

A. The way you have asked the question 


here is referring to safety standards and now you are 
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talking about ALARA. These are two different things. 
bo When we understand the word "safety 
standards", it is primarily rules and regulations 
referring to accident conditions in the plant, 
potential accident conditions. 

Design rules, ALARA, is something which 
is applied to the more frequent, the normal releases, 
not the very low probability accident situations. 

Q. Has there been an ALARA analysis for 
the old stations? Is it updated regularly? 

A. I am going to have to pass you over 
to somebody else on that one. 

Q. Mr. Johansen, I nance 

MR. JOHANSEN: A. Well, I can perhaps 
make a comment and others may add their own comments. 

The ALARA process as applied in Ontario 
Hydro is one that is used for assessing the cost 
eet eRenoeeey. or cost/benefit of improving or reducing 
emissions under normal operating conditions, not 
contingency Or accidental conditions, and we don't 
always carry out a full or formal ALARA analysis in 
justifying improvements. That is one part .of the 
answer. 

However, the rehabilitation programs that 


I believe both Mr. Daly and Mr. Penn talked about, 
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which are under way or getting under way for the 


existing plants at Pickering and Bruce, do include 


consideration of environmental improvements as well. 


And I have mentioned some of the examples in the liquid 
waste management area and improvements in monitoring of 
both liquid and airborne emissions. 

Whetherasinuthe, final analysiswfor 
purposes of getting release of funds to actually 
implement these improvements when the decision has been 
made, whether that will require a formal ALARA analysis 
bacanstasays. 

Q. When you have got older stations that 
aren't operating rout be environmental or safety 
Standards of the newer stations, you have got greater 
emissions from the older stations than the newer 
stations, and I understand you to be Saying that you 


haven't done any comprehensive analysis of what it 


‘would cost to upgrade those older stations to current 


Standards; is that your evidence? 


A. ocOh; eIsam not sayingj that wevhaven*t 


done any analysis. There have been preliminary 


estimates done on some of the improvements that I have 
talked about. 
What I was hedging was an indication that 


we have done a formal ALARA type analysis. I don't 
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believe that that has been done in the context of these 


rehab programs. However, it might indeed be done as 


part of. the decision analysis that would have to go to 


our board of directors for release of funds to actually 


implement the various elements of the rehabilitation 
program in the end. 

Q. Mr. Daly, these might be questions 
for you. I would like to talk about a reliability 
issue, common mode failure, and: lo would ike itoustant 
please, with Volume 22 of the transcript, if you have 
that, page 3844. 

MR ensDAlalen vaew Lo Nave. that. 

Oo. Mr. Taborek Ph ee again from Panel 
2, 1S talking with) Mr... Shepherd, I believe, about 
common mode failures, and he defines it as: 

A failure that affects more than one 


unit ata cCiume, and, by contrast. other 


Facilities that don't have common modes, 


each unit fails in a totally independent 


manner. 


That definition in essence contemplates 


one cause taking down two or more units; is that right? 


A.° Correct, and basically at the same 
time or within a very short time period. 


Os. Lone, Cause ook, dowl. units.at. a 
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different time could that not be considered a common 
mode failure in the sense that same cause is CauSing an 
outage, it is just-—that -the outage is at a different 
time for each of the two or more units? 

A. Ina sense. However, you would have 
to look at the time period between the two events. In 
some cases the same cause could be, you know, a matter 
of seconds. In other cases it could be over a period 
of months. And obviously, the closer they are in time 
there is more concern from the sort of immediate impact 
on the system point of view. 

So they tend to be treated in different 
categories. 

Q. Perhaps just to keep the distinction 
clear then, for the following discussion we can refer 
to common peace Edilures thati occur at different times 
as common problems for a given system; is that fair? 

A. Fine. 

Q. Just to distinguish the two concepts. 
As-a general principle would it be fair to say where a 
System relies heavily on a-particular design or a 
particular technology the risk of either common mode 
failure or common cause failures or common cause 
problems is greater? 


Ae YWhere’ the*bulk”’ electricity system 
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relies on -- 

Q. No, where a particular generation 
System or sub system relies heavily on a particular 
design. 

I'm sorry, let me rephrase the question. 
I think you are correct. What I was trying to ask you 
was, where the electricity generation system relies on 
a particular design or a particular technology does the 
risk of common cause failures increase relative to a 
System that doesn't have that heavy reliance? 

A. Well, if you have a system that is 
made up of 100 identical units as opposed to a system 
which has 100 non-identical units I would say that is 
generally true. 

O.” And “it, ts’ rue Eor variations?  1Ft 
you have a system that relies 60 per cent ona 
particular type of technology as opposed to 40 per cent 
the tisketo that@system rs greater if that technology 
develops a common problem? 

A. Well, there are many other things you 
have to consider. There is the particular age of the 
units, “the particular design of the units. Although 
you might say that, you know, we have 50 to 60 per cent 
of our system is CANDUs, these CANDUs are of different 


age, different design, different ways of Operating, so 
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they are not the cookie cutter CANDUs that Mr. 
Heintzman was talking about. 

Q. And in your hypothetical of the 
system that relies 100 per cent on a given technology 
obviously the consequences of a common mode problem 
increase the risk? 

A. That's true, and that is why we have 
a balanced system. That is why this whole proposal 
that Hydro has put forward is a balanced proposal, it. 
has what we think is an appropriate mix of large 
baseload systems, and NUGs, and all the rest. 

Q. And again, as a general principle, 
ou it be fair that a younger technology would be 
more likely to have common mode problems Or common 
problems than an older technology, as a general 
statement? 
i208 sae me 

A. As a general statement, it would = 
depend whether the younger technology had gone through 
a prototype phase, how different the technologies were, 
it's probably generally correct, but we would have to 
look at the particular designs in each case and make a 
judgment. 

New and better designs come up from time 


to time that can out-perform older technologies. So 


b, 
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it's not a given in every situation. 

er And re Leone intuitive, just as a 
general proposition again, that the more complex the 
system or technology, the great the risk of common mode 
problems or common problems. Would you agree with 
that. 

A. I guess I would say generally, yes. 
But recognizing the greater complexity, what is 
normally done is to put in additional testing, 
additional inspection, additional design and defence 
indepth. So your operating techniques reflect the 
design you have got, and if you have got greater. 
complexity in design, you will tend to have procedures 
which match that; if you have less complexity, you will 
have less. 

Oe (Okay Te4LReyou! turn caprexmibit 123sc, 
please... aiThism sirthecApra.beho9u) Eoxecast tof ive btabriity 
indices, “andwG,. lathistk, ibecauserit's tthe third 
iteration since the hearing started. 

If you could go to page 30, please, which 
is table 22A. 

Ai have ithe ti. 

THE CHAIRMAN: What is the page? 

MR. MONDROW: Page No. 30, Mr. Chairman. 


It's table 22A, page numbered 30. 
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On evans given frequency and duration 
numbers on that table for common cause forced outages 
for nuclear stations, for-.two, four and eight unit 
Simultaneous outages. We have a transcript undertaking 
from -- 

THE CHAIRMAN:;:, I’m sorry, I'm in trouble 
here. I have got four documents all marked 148. April 
1991? 

MReeMONDROW:» That’ swrighta:, Tt! s 
entitled the 1990 Forecast actually, but it's dated 
April 1991. 

THE CHAIRMAN: Page 30. 

MR. MONDROW: Page 30. We are looking at 
table 22A which gives common mode outage. 

THE CHAIRMAN: All right, I have got it 
now. 

MR. MONDROW: Okay. Durations and 
frequencies, for a 1,000 years. 

Q. We have asked some questions about 
this with some earlier witness and we gotea, Lranscript 
undertaking which I have included for convenience at 
page 6 of Exhibit 647. It has already got an exhibit 
number, it's 142.55. I will ask you to open that up, 
please. 


MR. DALY: A, Yes, I have that. 
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Q. Thank you. And Ontario Hydro's staff 
have just baeineea through the frequencies for us 
from this table in Exhibit 148C. At the bottom we see 
some numbers, 45 days out of 10,000 for Pickering "A" 
and "B" to be out simultaneously, 38 days out of 10,000 
and 36 “days out of 10,000 Bruce” "A and “B and for 
Darlington to be added to those outages respectively. 

| Aiea SOULGV ye VOULSS Ide O 000 Gel eLhinks tts 
1,000. 

O.. Right sel 'M.sorry. I wasstalking 
about 45 days out of 10,000 would be 4.5 out of 1,000. 
Weican,do atwingl,v00g, that.s eine. 

Sowit’ Ss. 4.5 days,cue of 1,000, 3.8 slave 
Qutwo£.1,000fand 356. out. of 10,000 .respecEively ——" iam 
SOLTY 65.0. OUCHOL 000. 

Those probabilities are pretty low in any 
event, would you agree, Mr. Daly? 

A. Yes, I would agree. We did look at 
this at the time of preparation of this document. And 
we, together with our colleagues in design, looked at 
this from two different viewpoints and these were our 
best estimates at this time. This excludes some of the 
planned common mode events such as vacuum building 
outages that we would do in a planned manner. So 


that's a different category here. We are looking at 
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the forced outages. 

Q. Does this analysis include any of the 
accident scenarios that you have done? 

A. This analysis was largely based on 
Our operating experience to date over the 200-odd 
reactor years we have had. And we have had a 
relatively small number of common mode-type events. 

From a design perspective, they did look 
ahead. I think most of the accidents postulated would 
normally be expected to happen on one unit at a time. 
SO any contribution from a common mode accident I would 
expect to be pretty small. I think the bulk of this 
reflects operating experience we have had, and this has 
been typical of our experience to date. 

Q. And I understand that those numbers 
include only equipment failures, is that correct? It 
wouldn't include things like strikes, for example. 

A. Well, it includes equipment failures, 
any incapability that has been caused. The 
incapability could be caused by human error, for 
example. So if there were an incident in our history 
where we had a couple of units shut down at the same 
time that was related to all or partially due to human 
error, that would show up in our operating experience. 


OQ Okay. Back in Volume 22, please, you 
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should still have that out. Again with Mr. Taborek at 
page 3853, starting at line 9, in discussing these 
numbers the ie le a VS put rtouMr oe laboreki.. 1ou, in 
fact, said the other day that you are, your words were 
not very satisfying." 

Mr. Taborek answers, "That iS correct." 
The questioner goes on with these numbers. And Mr. 
Taborek continues on at line 14: 

I believe I explained...skipping a few 
words...that when you look at our past 
history we have experienced forced outage 
rates higher than forecast, roughly 50 
per cent at a time, and a good number of 
those might be called common cause 
failure. Whereas when you look at these 
numbers, which are a subset of what might 
be common cause failures, we get very low 
numbers. And, therefore, we don't think 
we have good statistics. 

A. I think, perhaps, what we are getting 
into here as I interpret Mr. Taborek's remarks as the 
comment you made earlier on about some of these common 
mode effects occur within a very short eneerertad 
It's those that we were trying to capture in this table 


Li 2AS 
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And this was initially prepared at the 
request of system planning. And eauas done more from 
a capacity point of view. We were interested in the 
frequency of two unit, four unit, or eight unit outages 
on the system in a very short time-period. So this was 
primarily, looking at this from a Capacity viewpoint. 

I take Mr. Taborek's comments here in the first 
Paragraph, "When you look at our past history, we have 
experienced forced Outage rates higher than forecast, 
roughly 50 per cent at some times," I haven't read the 
full text here, but I would take that to be a comment 
on Our more general forced outage experience. 

And certainly that's a correct comment. 
We have experienced forced outage rates Significantly 
higher than forecast, no question. A good number of 
these might be called common cause failure. I could go 
along with that in the sense of some of them being 
common problems which were repeated on later units. 
But our review of the operating experience indicates 
that there is a fairly small number of those, as 
reflected in the table, that are:within»a very short 
time period, that are instantaneous types. 
La22oep eis | 

Q. Well, Mr. Taborek was talking about 


this table specificallys “lf jyouvturnyrpléasey cto page 
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3857, starting at line 19, there was some discussion 
there about whether there iar some sort of a study done 
or a specific data analysis, Mr. Taborek says at line 
2o° 
I think some rudimentary calculations 
would have been done, but I would not 
call it an analysis. 

In order to clarify exactly what these 
numbers are SUpposedyto*accouny. for, coulda 1” get an 
undertaking to provide that rudimentary analysis, or I 
guess first of all to inquire as to it and secondly to 
provideV-ie! LEV you~can” find~it? 

AS© Yest (think ic, would ibe’ fair to 
call it some rudimentary calculations. We did review, 
as I said, our operating experience over a period of a 
number of years. This particular classification of 
common mode incidents we only started doing it about 
two to three years ago. And after we had got into it 
for a while we realized that it was more of a 
Capacity-related issue than energy-related issue, and 
the bulk of this document is related to energy-related 
issues. 

So we will continue today it in the 
future but probably not on the same format. However, 


we did do that analysis, the analysis that we have done 
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could be made available. 

MR. MONDROW: Could we get a number LOr 
that please, Mr. Chairman? 

THE CHAIRMAN: Next undertaking number? 

THE REGISTRAR: Sa2212< 
—~-UNDERTAKING NO. 532.12: Ontario Hydro undertakes to 

provide the rudimentary calculations in 

reference to transcript page 3857, line 

Zo 

MR. MONDROW: Q. Mr. Daly, I noticed, 
and as a matter of fact you mentioned that you did that 
I think one year previously, that would be Exhibit 
148B, which was would be the previous year's analysis. 
If you could turn that up and going to table 18, 
please, which is on page 23. 

THE CHAIRMAN: Just a minute now. What 
is the date of the interrogatory for 148B? 

MR. MONDROW: The date of the rood) 
Sir, would be January 1990. It's the 1989 forecast of 
reliability indices. 

THE CHAIRMAN: I have got it. What page? 

MR..MONDROW: Page No. 23, table 18. 

Opel just tunnedytonbhis.table-because 
the numbers on this table are lower than the numbers we 
Saw in table 22A of 148C, so obviously there was some 


kind of an analysis done to adjust those numbers 
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upward. Could you give us anymore information on that 
adjustment, Mr. Daly? What was that based on? 

MR. DALY: A. We have only been doing 
this particular analysis over a period of two to three 
years. Part of /the«methodssf-doingsthe analysis. was. to 
seek input from staff around the different divisions, 
kind of get, if you like, expert input from the field 


and design, and the second year we did this we got 


different views, partly based on events that had 


happened over the year, but I think based on a sort of 
a more critical analysis and having more time to think 
abou, .t.. 

It was a developing type of analysis. I 
would go along with Mr. Taborek's remarks, that 
initially they were fairly Ald RE, and we ae kind 
of improving as we go along. 

Oar Stake: endemic bat 14A8C" thoughais 
the latest iteration of those particular numbers; is 
that might 2 

A. That's the latest published edition, 
yes',, gut 4s.. 

MR = “MONDROW: ~ Mr. Chairman, I will be 
moving on to a new section, perhaps we could take the 
afternoon break. 


THE CHAIRMAN:”' All’ right, 15° minutes. 
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THE REGISTRAR: Please come to order. 
This hearing will recess for 15 minutes. 

---Recess at 3:30 p.m. 
==—On resuming ab’3':45 4p im. 

THE REGISTRAR: Please come to order. 
This hearing is again in session. Please be seated. 

THE CHAIRMAN: Mr. Mondrow? 

MR. MONDROW: Thank you, Mr. Chairman. 

Q. Mr. Daly, just before the break you 
mentioned that Exhibit 148C, the common mode numbers in 
there, were the last published edition of those 
numbers. Are there other numbers that we could have 
access to that would update those numbers that haven't 
been published yet. 

MR. DALY: A. I am not aware of any 
further publication, but since we have an undertaking 
on this, if there is a further published set, I could 
ad@ere +toethat; *but “lh aminot “awarevos any at the 
moment. 

Q. Or any follow-up numbers that you 
would be able to supply, whether published or 
unpublished, if we could add that to the undertaking. 
Thank you. 

A. Sure. 


Oy Inithev"context *ofsour "discussion just 
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before the break then, I would like to talk about some 
common failures for nuclear, some of which will be 
perhaps common mode, and we can discuss that as we get 
there. But just to set the context, for the rotor 
cracks at Darlington are an example of a common problem 
for at, least: the Darlington station; Suthat fair 7: wit 
affects more than one unit? 

A. It has the potential to affect more 
than one unit. Although we have had cracks on both 
Units 1 and 2 rotors, the cracks were actually at 
different locations. So the problem was not exactly 
the same, however, there were similar problems. 

Q. Have you ever had rotor cracking like 
that before in any of your other facilities, nuclear or 
non-nuclear? 

A. On the nuclear side I can't recall 
any as significant as that. I have no experience on 
the fossil side. | 

MR. PENN: A. I don't recall, in my 
knowledge, cracks in generator rotors on nuclear or 
fossil as long as I have been involved. 

Q. Do you know why those rotors cracked, 
Mr. Penn, what caused it? 

A. Well, it was a design that ABB,. Brown 


Boveri, put forward that caused a greater flexing of 
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the rotor itself than was desirable, and at high 
intensity stress points these cracks developed. ANG 
the fix of course which is fully successful, beefed up 
those areas of flexibility, increased the ree 
the rotor. 

re Those rovors ares hollow:'1's* that 
meant 7 ) 


A. Not in my knowledge. They are solid 


oCeeas 


Q. I guess I am curious why these rotors 
as opposed to any rotors you have ever used, have 
developed cracks. What was different about this 
design? Do you know that? Was it the size? 

A. It was a relatively recent design by 
Brown Boveri. I am not a sufficient expert in this 
field to say much more except that the company and 
Hydro, independently, did very detailed three 
dimensional stress calculations and we proved to 
ourselves without doubt what the problem was. It's 
like any other problem, once you understand it, the 
solution generally follows easily. 

Q. “Are these rotors biggér than any 
other rotors that Hydro uses? 

As “Yes; they*are®: Yeast 


QO." Mr.* Penn; you also testified last 
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week about a delay in Pickering "B" of two years 
because of manufacturer faults in the steam generators 
there, there was an incorrect stress-relieving process 
and the boilers had to be oy refurbished. 
Would that be another example of a common problem on 
one of your nuclear plants? 

Ban Welly ait He a manufacturing fault. 
I don't know whether I would call it a common problem. 
It was an inappropriate or incorrect annealing process 
that was done in B&W's factory in Cambridge, Ontario. 
And, of course, like the rotors, the company was liable 
to” pay forthe’ tepair. 

Q. The company didn't reimburse you for 
the cost of the delay, just the repair of the 
equipment; is that right? 

A. No. As I testified before, 


contracting major equipment with clauses involving 


- consequential damage of that nature is not possible. 


OF That’ affected" all” tre-"B "sunt tszat 


Pickering, simultaneously. That would be a common mode 


failure in the classic sense; is that right? 


Be WE Held’ up the construction» toma 
period of two years while Babcock and Wilcox, with the 
assistance of B&W U.S., remanufactured the steam 


generators. 
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Q. Mr. Daly, you have spoken about steam 
generator tube leaks at Bruce l, I believe, you Sade 
there was a water chemistry Problemy: Can -yvourdescribe 
where those tubes are leaking, please? 

MRioeDALY;:; Aw) 'On Bruce. 1 most. of:»the 
leaks have been around what we call the broach plate 
area, these are plates which are used to separate the 


tubes, and there is, I think, seven levels throughout 


the height of the boiler, and deposits have been: 


tending to collect on those tubes, and we have been 
getting some failures in that area. 

We had earlier failures I guess around 
the mid-70s atrthestop sot ae U-bend which is right at 
the top of the steam Seine These tended to be a 
small number and the problem did not recur. 

SO our problem at the moment is the 
deposits clogging up.the broach plates leading to 
stress on the tubes. 

Q. And these tubes, do they carry heavy 
water from the reactor coolant water? 

A. Yes, the tubes carry heavy water, and 
on the side, on the shelf side is the demineralized 
water. 

Q. So those leaks would cause irradiated 


heavy water to mix with the light water on the other 
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side? 


A. That's correct. There are limits on 


what size.of leak is acceptable, tolerable, and if the 


-leakage rate gets beyond that, the unit is forced to 


shut down. That is, in fact, what happened on a number 
of occasions on Bruce lL and 2, particularly in ithe last 
quarter of last year. 

Q. Have you had steam generator problems 
Or steam generator leaks on other nuclear stations, 
other than Bruce 1? | 

A. Pickering has had excellent 
experience. There has been on Pickering "B" and Bruce 
"B", a small number, very small number of leaks on both 
those units for slightly different reasons. Bruce "A" 
is the unit where we have had the most difficulty. 

Q. Do you know, in your knowledge, if 


there are similar steam generator problems in fossil 


stations? 

A. I can't really speak for fossil 
Shations. 

I think the chemistry, the temperature of 
the pressure As significantly different. Certainly on 


nuclear units there have been around the world similar 
types of problems. 


Q. So that steam generator problems like 
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that could be common problems in the Bon reee of 
nuclear; is that fair? 

A. Well, they are common in the sense 
that if you don't maintain good chemistry and repair 


and plug tubes when you should, you will get leaks. 


Probably over the life of the station you would 


certainly expect a few that you would have to plug and 
repair. 

So it's a common, yes, a common problem 
and what we do is try to minimize the impact that that 
has in the plant through inspection and maintenance 
problems. 

Q. We have heard about the infamous G16 
incident, the 1983 rupture in Pickering "A" which has 
led to many outages planned and unplanned. Pressure 
tube degradation is also a common problem with nuclear; 
ais my it ive? 

A. That's correct. The G16 incident did 
lead particularly to -- you mentioned that it led to a 
lot of planned and unplanned outages. I think I would 
qualifyithatca-bitnavd think it led: more to an 
increasing amount of planned Outages, because as a 
result of that unplanned outage we were eoreedite 
retube: the reactors,yofy course Uni tse leanda2,> butawe 


also learned a lot from that. Since that time the 
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pressure tube situation has gone to a much more planned 
basis since that time. 


Q. In fact, when you retubed 1 and 2 I 


believe they were both out at the same time; is that 


right? 

A. They were out most of the period 
concurrently, the first unit took five years and the 
second unit four years. 

08 Sormtha toiwould be again a classic 
definition of common mode failure; is that fair? 

A. Wellet Iothvnk Siti istmoretor your 
common problem method of describing it, because the 
Unit 2 incident occurred in August of '83 and the unit ° 
was forced to shut down immediately, however Unit 1 ran 
for a period of time until about November of '83 and it 
was decided, based on what we knew at that time, that 


that: unit hadi to” be! shutidownst 9Soritheyndi dn? tishut 


‘down instantaneously together. 


Q. In fact, one might say that there 
several problems involved or subsumed in the pressure 
tube problems. First, there were too few garter 
Springs in your initial problem, and that a common 
problem with a number of your stations; right? 

A. That was a common problem with the 


first six units, the four Pickering units and Bruce l 
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ry 81 anal 

Q. And gee hate the springs have shifted 
and that's a- common problem? 

A. That was a common problem with the 
earlier designs, and having realized that, different 
procedures were put in place to put the Springs in 
place. 

Q. And you are having some problems with 
that relocation procedure, you have Festitved Co etat. 

Ae 6pome or =the springs in”some’ of the 
channels have proved difficult to move, other springs 
are ;Casy “to move’. 

We will be doing our first full scale 
SLAR operation later this year in one of the Bruce 
units. 

QO. And then the tubes sag, that is a 
third common design problem with the pressure tubes; is 
Le Gtnaterair? 

A. The tubes do sag slowly over a period 
of time. Again, the-amount of sag can be fairly easily 
measured, and you have to do appropriate maintenance 
which in some cases may be the retubing of a total unit 
if the tubes take a long period to sag. 

If they prove to be sagging unduly then 


individual pressure tubes can be replaced. So the 
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amount of sag eeedienes what the appropriate 
maintenance ae ae a 

Q. And the tubes elongate and in fact 
you they elongated more than you expected they would. 
That is a another anne problem with pressure tubes; 
Te cthat rough s 

Ree Whatt' sutrue;,o particu lardys ofacche 
earlier units, but with all common problems, they also 
do lead to a number of common solutions. 

So having solved a number of these 
problems which turned up on the older units, this gives 
us more confidence about the later units where we have 
realized we have had a problem such as growth or 
inadequate number of garter springs or steam generator 
chemistry, so realizing we have had those common 
problems we have put in what you might call common 
solutions and that's what gives us greater confidence 
in the later units. 

Q. Just to finish up with the tubes. 
The fifth problem is ae hydriding problem, which, Mr. 
Penn, you have testified a couple of times is really 
separate factors involved in that problem. But the 
problem is exacerbated, if I understand your testimony 
by the thermal gradient between the fuel channel and 


the calandria tube, and you have now changed the 
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annulus insulation system, I believe, to compensate for 
chat" 

MR. PENN: A. Iidon’t think? you 
understand the issue. As I have stated - and I guess 
this is the third time - that to get pressure tube 
failure you need three common conditions OCCUETING 
Simultaneously and you have just picked on one of them. 

Orr’ deseg tT wiltsantecrupt™your for & 
second, and T'will*léet*you Finish?" 1 promise, but I 
Phouant I said in my question there are a number of 
factors involved and one of them is the temperature 
gradient. You can repeat your evidence if you like, 
but I think I have at least a rudimentary understanding 
of your testimony. 

Lee s’right“tortsay that. one of ther factors 
in that hydriding of hydriding problem is the 
temperature gradient problem. You have addressed that. 

a te A. You have mentioned one of the 
conditions necessary, yes. 

Q. There are two others. 

A. And there are two other, yes. 

Ty wourtd likey toreddtayvtittie bit to-~what 
Mr. Daly said. 

Ove Please. 


A. When you talk about common problems, 
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I think it would be inappropriate to leave the view 


that these are issues or problems common to all our 


. reactors. For example, the steam generators, there are 


three different designs in our system: There is the 
design at Pickering "A" that has operated now for 
nearly 21 years without the slightest problem; there is 
a design at Bruce plants which has caused us problems 
at Bruce "A", and there is a change in design at 
Darlington to avoid that problem at Bruce "A". 

(4203.0. i0< | 

As far as the pressure tubes are 
concerned, as we said before that not only have we 
increased the number of garter springs but we a PE 
the design so that they are tight-fitting and Cant 
move; in all the "B" reactors, including Bruce 4. 

If you go further to some of your other 
examples or one that you haven't mentioned, condensers, 
we have changed the alloy in the tubing in some of our 
plants. 

So while the points you have made -- and 
the only difficulty we have had with SLARing is with 
the two-spring situation where the springs have been so 
far apart that it has been very difficult to separate 
the.calandria tube and pressure, tubes so that you could 


easily move them. But that isn't the case in the other 
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Peactors, 

Q. Mr. Penn, has Ontario Hydro done an 
bistorical.accounting -of ‘all the pressure tube outages 
to date, major, minor, planned, unplanned, that we 
could look to somewhere? 

MR. DALY: A. We have done that 
accounting, and I think perhaps my direct evidence 


might be the best place. If you look at Exhibit 519 


page 24 

Q.,. Yes,,I,.have that. 

A. --that shows the system 
incapability /-s.actually, wthieuis just over a period 


TS 37 to 1991, but you can see the incapability due to 
fuel channels during that period. It Clearly was - 
over that five-year period - it was the dominant 
contributor to incapability, being close to 10 per cent 
incapability over that period. 

Q. Could I get an undertaking to have 
the numbers and a disaggregation of those numbers, an 
itemized list of when they occurred and how long the 
outages were that went into that average figure? Is 
that something that you can provide? 

ME ds sCAMPBEDI Min. Daly .is, Ehat 
readily available? 


MR. DALY: Yes, I believe it is. We have 
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tabled in another interrogatory all the outages, and it 
would just be a selected number of those. 


THE.CHAIRMAN: Is that.9.7.148, is that 


the interrogatory? It is the one that you derived this 


table from? Maybe not. 

MR DALY:; NOL NOW Tiras (NOU.s Lies 
another interrogatory. 

MR. MONDROW: If you could undertake to, 
if it is available, provide with us that information, 
please? 

THE CHAIRMAN: Well, if it is in the 
interrogatory that is where it is. We just have to 
find the number of the interrogatory. 

MR. B. CAMPBELL: I am advised that it is 
95,2123.) Perhaps my friend’ could check 1t tomorrow. i 
believe that is the correct number. 

MR. MONDROW: We will check that, Mr. 
Chairman. Thank you. 

THE GHATRMAN: ~°9. 222372 

MR. B. CAMPBELL: I believe that is one 
number. That is what I am advised. 

THE “REGISTRAR: «9.22323 4s 3104. 

THE CHAIRMAN: Thank you. 

MR 3° MONDROW: "Os Mra Daly, will «that 


interrogatory, do you know, give us a projection for 
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the estimated future frequencies and durations for 
pressure tube outages, for inspection as well as 
replacement? 

MRiGgDALY VA. cmindoent tybelievelthat 
particular one would give you it. 

Q. Do you have that information? 

A. The retubing schedule has been 
provided under 9.2.78. Also, Mr. Penn's direct 
evidence gave the retubing schedule. 

THE CHAIRMAN: I'm sorry, could you give 
meythat again ?iedé me sorry: 

MR<CU DALY 0922.78 . 

THE CHAIRMAN: Yes? 

MR. DALY: Retubing Schedule. 

MR. MONDROW: Q. Yes, I am aware of that 
schedule. I am interested in outages for inspections 
and any patching that you project could be necessary 
based on your past experience pending the large scale 
fluid channel replacement. Have you done that 
analysis? 

MR. DALY: A.-. We have done that out for 
the next six years. I don't believe you would find it 
in any of the interrogatories we have tabled here, but 
we do that regularly for the consistent energy set 


process. 
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REGISTRAR: Is 9.2.78 to be given a 


CHAIRMAN: If it hasn't got one 


REGISTRAR: Yes, .126. 


CHAIRMAN: Thank you. 


=ao~ Pe BL. NO ocUnwuco: Enterrogatory No. 9.22/68. 


MR. 
last information, 


just referred to, 


available? 
MR. 
THE 
Daly? 
MR. 
THE 
number. 
THE 


---UNDERTAKING NO. 


MR. 


MR. 


MONDROW: Q. If we could get the 
the six-year projection that you have 


please, as an undertaking, if it is 


DALY: A. Yes. 


CHAIRMAN: Is that all right, Mr. 


DALY: Yes, it can be done. 


CHAIRMAN: Better give it a 532 


Memo LRAR 3513 2 «es. 


532713: Ontario’ Hydro undertakes to 
provide six-year projection for 
outages for inspections and any 
patching necessary based on past 


“experience pending the large scale 


fluid channel replacement. 


MONDROW: Thank you. 


Bi CAMPBELL: JMrs, Chaircman,* if my 


friend would see me at the end of the day I have been 
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provided with certain other interrogatory references 
that give a variety of information about Outages. This 
has been covered ina BCA es see tise eel so 1 
might as well give him the complete set at the end. 

THE CHAIRMAN: Sure. 

MR. MONDROW: That would be helpful. 
Thank “you ; ‘Mr’... ‘Chairman. 

Q. Mr. Penn, fueling machines, would you 
agree that they are complex pieces of equipment? 

MR. PENN: A. Yes, but they were 
developed, of course, by Canadian General Electric and 
by Standard Modern more than 25 years ago. 

Q. And the software that runs them, 
would you agree that that is pretty complex software? 

A. I'm not personally familiar with the 
details of the software in them. I don't know if Mr. 
Daly knows the extensiveness of it. I voutaube 
Surprised if they were particularly sophisticated in 
modern standards. After all, they have been in use for 
many years. 

Q. Could you turn, please, to page 2 of 
Our interrogatory package? This is Interrogatory 
9.2.39, and I believe it has yet to be given a number, 
Moe sLucag, 


THE REGISTRAR: That will be .127. 
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wae XT LBL NOG O20. edt IC el TOUACO yi N© so sa sane 

MR. MONDROW: Q. Attached to this 
iAterzogatory 1s" as taplestnaty lists bueling Macuine.—— 
actually, Fuel Handling System: Net Electrical 
Incapability, is the title of the table. And I believe. 
it is limited to 1990, as you will see in the response 
on the cover page. 

MRC URL ce He tes seta S COLLECt. wait 
iStaitMItede tO=aoo0' 

Q. If we look under the Remarks column 
for Pickering "A" I see three references to fueling 
machine stuck on channel. 

That would be a common problem, then, of 
the fueling machine for that year. Mr. Daly, is that 
Pagr: 

A. That occasionally happens during 
fueling, and, as you see, there were three instances 
there during the year on Pickering. 

Q. And if we look under Bruce "A" there 
is a reference to fueling machine bridge brake failure. 
That would be on Bruce 2, I guess. Is that the same 
problem? Is that a sticking problem? 

As No, that”is a different problem. The 
bridge moves the machine up to the correct position on 


the ‘reactor:'~ So~there’is a*~distinction between the 
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fueling machine as stuck on the end of the channel and 
the bridge. The bridge moves the machine and a number 


of problems have occurred with the bridge, so that the 


bridge problems are distinct from the fueling machine 


Stuck on channel type of problem. 

Q. In the first case the fueling machine 
is stuck itself, and in the second case it is stuck on 
the fuel channel; is that right? 

A. Well, there can be a number of 
different types of failures associated with the bridge. 

This particular problem with Bruce "A" 
was a problem with the brakes which are used to slow 
the bridge down. 

The other problems are problems where the 
fueling machine locks on to a fuel channel but for some 
reason it cannot be locked off, and in some cases this 
will require a short outage to fix. 

Q. And if we look under Pickering "A" 
for Pickering 1, the second entry there, we have fuel 
machine bridge leveling problems, and under Pickering 
"B" we ‘have fuel ‘machine bridge tilt. Is that ‘the same 
problem? 

A. A similar type of problem, yes. We 
had, I think, two instances that year, I would not 


regard them as completely identical, there were some 
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different circumstances, but they were similar types of 
problems. 

QO... Okay, And, for, Bruce. fh", the: last 
entry, we have a fuel handling system software error. 
Can you elaborate on that? 

A. Yes. This was a major outage, and I 
believe it has been referred to earlier in testimony. 
There was a software error while working on one of the 
fueling machines which led to the inadvertent movement 
of a fueling machine which was sonmeeted to a channel, 
I believe it was channel CO8. So that caused the 
fueling machine to move downwards - about 10 to 12 
inches, is my recollection - causing a leak of heavy 
water from the heat transport system and leading to 
damage particularly to the end fitting of the fuel 
channel, and that led to approximately a five-month 
outage. 

©. Is that the incident vthat.was 
discussed with Mr. Poch I guess it was last week? 

A.V 1 believe it was x 

O.> Mr. King, I think you were. discussing 
that. 

A. I think Mr. King had discussed that | 
with Mr Poch. 


Q. Is that the same incident, Mr. King? 
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MR. RING 9A. oS Yesturt owas, 

Q. Thank you. Moving over to the 
deratings column in the Remarks column under Bruce Vee 
we have stuck fueling machine. So that is the same 
problem, then, as at Pickering "A", we saw three stuck 
fueling machines; is that right? 

MRS VDALY 2? SASS eTHAG \SsteorrectVMctand tin 
part this reflects a problem I had identified earlier 
that we have been experiencing a backlog of 
Maintenance. Fueling handling was one area that was 
affected. The maintenance wasn't as up to par as we 
would have liked it. 

TESyouvicoksagtourahntstory with fuel 
handling, fuel handling has normally not contributed 
michvto@incapabilityoeesotitiwag anbitcofla Surprise 
and a setback for us that we had so much in 1990. 

AsVarresultVofethat, the maintenance area 
in particular was improved, particularly at Pickering, 
and in 1991 the fuel handling incapability was only .17 
per cent. So there was significant improvement made as 
a result of the incidents we had in 1990 to strengthen 
the maintenance, the maintenance effort on fuel 
handling. 

Q. The overheads that you showed us, 


Exhibit 519, you just took us to an overhead, and that 


Farr & Associates Reporting, Inc. 


Whillans,Johansen, (24534 
Penn,Daly,King 
cr ex (Mondrow) 


had a fuel handling incapability, and just eyeballing 
it, it is about 1.8 per ‘cent for those years: is that 
your ce alee ORE the figure? 

A. That would be about-- 

OO. ‘ls that -abouc, right? 

A. ---right, I think, over the five 
years. It was quite well down the list. 

QO. ‘And the last thing on thisvchart, 
please, it says, both under Pickering "A" and Pickering 
"B", various minor breakdowns. 

Can you tell us what those were? Some of 
those deratings appear fairly significant. Were any of 
them common types of problems? 

A. I think these are the chronic type of 
things that typically result from lack of optimum 
maintenance, you know, failures to rams and seals and 
valves, and nothing particularly major, just an 
accumulation of - chronic type: things, which is an 
indication that your maintenance isn't what it should 
be and why we had to increase the maintenance effort. 

Q. The one other thing that you have 
common to both Pickering "A" and Pickering "B" in that 
column is a shortage of fuel handling operators. Would 
that be a common problem, shortages of trained staff 


for nuclear? 
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A. That was a common problem, and it was 
recognized back in 1988, and Mr. Penn and myself have 
both testified to this. 

It was as a result of recognizing this 
common type of problem related to lack of resources 
that the Nuclear Hiring Program was initiated. So as 
operators and maintainers are trained and come out of 
that program fuel handling is one area to which they 
are going and will continue to go. 

, Q. When you:'say shortage of trained 
operators does that just mean that you just wouldn't 
use the machine if you didn't have someone there to run 
it? I am not clear what that means. 

A. Yes, you can only run a machine with 
an operator who has been trained on the fuel handling 
machine. So there is a certain level of Gualification, 
and it is a reasonably high level. 

Q. So you would have to wait for those 
people to get to the particular unit to operate the 
machine before you could bring the power back up and 
replace the fuel in essence? 

A. You know, we always have enough 
operators to, you know, fuel one or two units, but you 
might have one unit that gets a little bit behind. So 


it has been one of our concerns. 
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Q. So we had a stuck fueling machine 
problem, and there was a tilt problem, and operator 
shortages. The other things we have discussed, these 
were all problems with the fuel handling system. In 
that sense these were common problems for nuclear; is 
that a fair statement, do you ELON ib Das yet ne 
fuel handling system has presented problems? 

A. ‘See all nuclear reactors have fuel 
handling system types of one sort or another. Many of 
the problems we discussed here are of a fairly routine 
nature. Others are more major and specific, like the 
Bruce 4 incident. But if is ‘common 12m the sense schac 
problems on coal station associated with coal firing 
would be common to a coal station. 

QO. Okay. So fueling machinesS in the 
nuclear context has been historically a problem as far 
as deratings and outages? 

Bom Well, Ni stontcally no. JNO.. ~-No, 
Historireally,saeet sald, Up LOntal bly == up unt it 1990 
our incapability was generally pretty low, of the order 
Of -1 “covi2 per fvcenc. 

ae LeS. 

A. 1990 was a bad year; 1991 was a 
Significantly improved year. 


On JL yourcould (turn to page. -7, please, 
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ODSExhrbit (647? GeFir st’). T should jtell you Mr. Marcus 


advises me that there is a copying error in this table. 


This is page 7 of Exhibit 647, Nuclear System Fuel 


Handling Incapability, 1990. 

We have just taken the numbers from this 
table and calculated out for the system the 
incapability, but, as I say, there is as error under 
the Fueling Handle Incapability column. The last entry 
should be 19 gigawatthours for Bruce "B". 

THE CHAIRMAN: What page are we on, I'm 
sorry? 

MR. MONDROW: Page number 7 of Exhibit 
647. 

THE CHAIRMAN: Yes? And what should be 
Ta2on Whatyirs i tinows 

MR. MONDROW: In the second column under 
Fuel Handling Incapability, the last number, the number 
for Bruce "B" should be 19 gigawatthours. It is now 
4953. That is just a copying error though; it does not 
affect the percentage in the Fuel Handling Incapability 
Factor column of .06 per cent. That number is still 
accurate based on this information. 

THE CHAIRMAN: So all the numbers in that 
column add up to 4953; is that right? 


MR. MONDROW: That's right. 
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MR. DALY: Just while we are on that 


column, Mr. Mondrow, there is another small error. On 


Bruce "A", middle figure, it should be 2867, I think 


you would agree. 

MR. MONDROW: Q. Okay. Thank you. 

MER DALY ia. So I make the total 4991, 
which, asy YOU Savy ates DreL ty closesto the tota luyvay 
have there. 

Ove OK a Vc 

A. The other point I would make about 
the table is on Pickering "A" you have calculated the 
Fuel handling incapability factor based on just three 
Pickering units. I think there was one unit down for a 
retubing. 

Q. That's ricni. 

A. When we do this type of calculation 
we normally do it on a four-unit basis. This then lets 
us compare everything across the station on a 
consistent basis as a percentage of the total station 
incapability, which would change your 9 per cent to 
about 7 per cent. It is a small change, but that would 
be normally the way we would Calculate total station 
incapabrlity. 

0... 50. the, 5,56 overall per cent total 


would be somewhat less due to the adjustment you have 
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just mentioned on a four-unit basis and a little bit 
more for the correction you have made to the Bruce "A" 
number in column 2? 

[As 244 pAms } 

A. That's correct. It would probably 
still be around 5 per cent. Your number is pretty 
close. 

Q. So, generally, 1990 wasn't a great 
year relative to your historical experience. And we 
talked about a figure of 1.8 per cent over the years 
that you have done your computing. 

A. Right. So we compare that 1 to 2 per 
cent with the 5 per cent in 1990, and as I was saying 
abouL, -~2ceberacenicain Aol. 

O:>.pRight.~* As.a mattervosetacty yanwZONCI, 
I believe, the Ontario Nuclear Cost Inquiry, Ontario 
Hydro stated that it was confident that fueling related 
incapability would be less than 1 per cent for a future 
Station.» pute Lor P99 lithatadcesnitpaccord with your 
historical experience. 

A... .Well,..that*s-~/91.*;I.mean youvhave to 
look. at that year in the context of the 20, 21 years of 
experience. I'm pretty sure the historical number over 
the 20-year period would be 1 per cent or less.. 


And certainly with the future station 
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that ONCI was talking about, you know, we would 
certainly expect to learn that we have got to aaah y 
more maintenance effort to fuel handling and, you know, 
correct the type of software ee that led to this 
type of error at Bruce "A." So, in ONCI we are taking 
some credit from learning from our experience. 

MR. MONDROW: If we could go, please, to 
our interrogatory package, or stay with our 
interrogatory package, at page 5 we have the cover 
sheet for Exhibit 9.2.7, which I don't believe has been 
given a number yet. Mr. Chairman. 

THE REGISTRAR: 128. 

---EXHIBIT NO. 520.128: Interrogatory No. 9.2.7. 

MR. MONDROW: Q. And in response to that 
exhibit, as you can see, there was attached a number of 
annual staff reviews, AECB staff reviews for the 
various stations. I've just copied excerpts, the 
excerpts that I want to take you to. 

That's what you'll find in our package. 
Page 6 of our package is the cover sheet for AECB staff 
review of Darlington "A" operation for the year 1990. 
If you could turn to page 8 of our exhibit, which is 
page’2 efsthat=review ~="T'm-sorny. “I think*I-Rave the 
wrong page. It's page 9, please, that, I'm interested 


ne 


Farr & Associates Reporting, Inc. 


24 


25 


Whillans,Johansen, 24541 
Penn,Daly,King 
Cr ex (Mondrow) 


The third paragraph, it says, 

In October, during commissioning of 

United... this would be, Darlington, .of 

course...fueling, machine bridge and 

Carriage of movement of the Unit 1 west 

Carriage was requested but the Unit 2 

west carriage moved instead. The fault 

was traced to a defect in the software 
which had been used to compile data for 
all fuel handling units. 

In fact, in the next paragraph we see, 
about halfway through the first sentence, A similar 
software error in the fuel handling control system at 
Bruce Nuclear Generating Station in January, 1990, 
caused damage to a channel end feeding into a heat 
transport system leak. 

| Mr. King, this is the same incident, 
then, I would take it that you discussed with Mr. Poch, 
the second reference? 

MR KRING so «Piao Tt eabelieve itis, 

On Oka eeu po nt bhough,..weallyais 
that this was, in fact, the same problem. And it was 
traced to the compilation of the fuel handling 
software. Can you confirm that, please, Mr. Daly? 


MR. sDALY SoA Lacan. scour enn abnat 210 
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was exactly the same problem. Clearly there is some 
similarities. I'm not familiar enough with the details 
OL Dat Pruiguon. 3 a ue Surprised if it was exactly the 
same type of problem. 

However, let me point out that it was 
during commissioning of Unit 1, and it's not uncommon 
to get surprises during commissioning. That's why you 
do commissioning, to sort out all the bugs in the 
system. However, clearly that was a significant one 
and is of concern. 

Q. The AECB has identified the error as 
Similar to the one that occurred in Bruce in January of 
1990.° So it was their opinion that it was a pretty : 
close problem. You would agree with that, I guess. 

Ae LCS 

Q. Computers are involved, I would 
imagine, in a lot of aspects of the operation of 
Hydro's nuclear reactors. Mr. Penn, you mentioned the 
complexity or lack thereof of software systems a little 
earlier. Can you confirm for me that Lene ae are 
involved in, first of all, daily operations, what you 
have referred to as process systems? 

MR. PENN: A. Yes. 

Q. And emergency systems, as well? 


A. I'm not familiar with that. Maybe 
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Mr. King has that knowledge. 

On me King, do you use computers for 
emergency systems? 

MR. KING: A. It depends what systems 
and what plants. 

Q. Some of the systems do? 

A. Excuse me? 

3 Q. Some of the emergency systems use 

computers? 

A. Yes. With the newer plants there is 
more extensive use of computers in safety systems. 

Q. And for testing and monitoring, Mr. 
Daly, do you use computers, as well? 

MR. DALY: A. We do, yes. 

Q. And for training, as well, I would 
imagine; computer simulations and so forth? 

A. Yes. We have major simulators for 
all oun, plants: 

Q. Is there any other major aspect of 
Operations that you can identify for me that you use 
computers in, particularly dependent on computerized 
systems? 

A. Well, computers are coming in more 
and more to all aspects of the plant: Procurement, 


Ordering spare parts, technical system analysis, work 
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management. And just as technology is changing and 
computers are becoming more widespread. And the same 


thing is going on at the nuclear generating stations. 


Qi2 Could “youl ‘turn; *please, to page.8 of 


Exhibit 347. I have copied an article here, the next 


two pages, pages 8 and 9, from Science News, Volume 
140. That was in December of 1991. I would like to 
put a few passages for your comment, please. 

Mr’. Daly, 1£ .you do to the *boccton~or the 
first column in the article, we see the comments of two 
NASA computer scientists. And they say, in quotes: 

We want to use digital processors in 
life-critical applications but we have no 
feasible way of establishing that they 
meet their ultra-reliability 
requirements. 

Do you agree with that statement? 

Aw Sir, J baven.t founds ttt yeu, 

Oro Certain, Im sorry. [t's page (8, 
Exhibit 647. And the article I'm concerned with is the 
Software’ Failure? artitle.+ it's atthe’ bottom ‘right 
corner of the page. If you go to the bottom of the 
first column Sat walivretern toma Met Butler. I think 
it''s a Mr. Butler and a Mr.>- Finale of NASA, ‘two 


computer scientists, and they say: 
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We want to use digital processors in 
life-critical applications but we have no 
feasible way of establishing that they 
meet their ultra-reliability 
requirements. 

Do you agree with that statement? 

A. I really can't comment. .I'm ‘not an 
expert in the computing field. I know extensive 
testing is certainly required of software, but I'm 
really not an expert in that field. 

Q. Can anyone else comment? Mr. King? 

MR. KING: A. You are asking if in NASA, 
that NASA doesn't have any feasible way to show this? | 

Q. No. There is a concern expressed in 
this article that there is no feasible way to ensure 
the operation of life-critical computer systems. And 
I'm asking if you agree with that. 

A. We don't use the word "life 
Critical." We use a term "safety-critical software," 
and we have programs to ensure the reliability of that 
software up to the degree of reliability that we need, 
as I was referring ein some special safety systems. 
For example, the Darlington shutdown system software. 
We use computers es shut down the plant. And we have 


developed methods to provide that level of assurance on 


-Farr & Associates Reporting, Inc. 


24 


Pde 


Whillans,Johansen, = ~~ 24546 
Penn,Daly,King 
cr ex (Mondrow) 


the reliability of that software. 

Q. We go to the second column. Near the 
middle of the first full paragraph, there is a paper 
that was presented, and the paper is reported to have 
said, "Without a major change in the design and 
verification methods used for life-critical situations 
major disasters are almost certain to occur with 
increasing frequency." 

I take it from your comments, Mr. King, 
you would disagree with that statement in the context 
of nuclear. 

A. Well, they are saying without a major 
change. A change from what? I'm not sure in this 
paper what they were referring to as the initial state. 
There has certainly been advances over the past 18 
months. I know on Ontario Hydro we have developed a 
standard for the writing of safety-critical software 
which has been accepted by the AECB, and we are using 
it right now for the design of any new safety-critical 
software. 

Q. Did you have confidence in the system 
you were uSing before for the design of safety-critical 
software, before the last 18 months? 

A. The issues that came up, and I'm not 


Sure whether you are familiar with the Darlington 
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shutdown system software issue, but it was a very major 
issue in the licencing of Darlington, where, because of 
the complexity of the software, the way it was written, 
it was very, difficulty to, show thats itwuhadésufficient 
reliability. 

We went through very extensive efforts to 
CONVINGCeTtNe Cceontirolyboard Enaty,inefact, sat. was 
reliable software. But in future, there are better 
ways to write that software to make it easier to update 
and not introduce any problems when you update that 
software. But Darlington was really the first time 
where we used software in special safety systems in 
Ontario Hydro. 

(a200. De alae] 

Q. But software was used in process 
systems, I think you called them, before that? 

A. The plant control computer which 
drives the regulating system which drives your reactor 
power up and down and a number of other control aspects 
of the plant, that of course is written in software, 
and Pickering. has been using that since 19 -- since it 
started un 1974). 

The Canadian experience in using 
computers to run nuclear stations, we have more 


experience than anyone else in that area. 
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Owe WOuld you call thgtwa hi fewer iaical 
application for the software? 

A. No. No, I wouldn't. Because in our 
safety analysis we don't take any credit for the 
correct operation of that software. 

In the fact, we assume that we have loss 
of regulation accidents where that software can drive 
all the reactivity devices in their most -- in their 
worse direction, and hence tend to incredse power at 
the fastest rate, and we have to assume that as one of 
our safety analysis cases. In that situation the 
special safety systems have to respond accordingly. 

O. i would like to ask you. to comment on 
One more passage here. On page 9 of the exhibit, the 


end of the third column, the sentence beginning, "For 


example." 

Ao. ooOrty, 1. Naven: t. found. you. ver. 

Oeeei TNLra COLUMM Tt mem juict. near the 
end -- about midway through the third full paragraph, 


it starts, "For example." 
A 2 The. lett-hand column? 
0. | bDeftt—hand. column, 
Ae Colne Pest ecolumn. 
QO, Sbirst column. Sl mecorry. 1 fof 


misspoke myself. 
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For example, software design often 
involves a repetitive cycle of testing 
and repair in which the program is tested 
until it fails. Testing resumes after 
the cause of Faure is determined and 
the fault repaired. But it generally 
takes longer and longer to finally remove 
each successive fault. 

In the next sentence there is a reference 
to years, if not decades, of testing on the paeneee 
computers available. 

Is that how you test your software, Mr. 
King, for the dafany systems? 

A. We have one computer which keeps on 
generating sets of input parameters for another -- the 
software that you are trying to verify is sitting on 
one computer and you use another computer to generate 
sets of input for the software on the other computer, 
and you just keep on giving it all sorts of varieties 
of inputs to make sure that it can handle any 
Situation, any combination of input parameters. 

The testing, it Peters =tovinethis 
paragraph to a complicated computer program, I am not 
sure what he means, how complicated is complicated in 


his mind. 
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But in the standard that we have 
developed for Seen one of the crucial issues is to 
make your safety critical software as simple as 
possible to avoid any -- that makes it much easier to 
show that it is reliable. You separate all the 
non-safety critical aspects of the software from the 
safety critical aspects of the software so that nets 
is no interaction at all, and that makes it much easier 
to show the reliability. 

Now, it takes us several weeks of testing 
to go through the set of tests that we have developed. 

So, it doesn't seem to be consistent with 
what they have in this paragraph, but I can only assume 
that he is talking about some very complicated 
software. 

I should also mention, if we are talking 
about software and the Darlington issue, there is two 
shutdown systems at Darlington, shutdown system No. l, 
shutdown system No. 2, both of them are 
software-driven, but the software is resident on 
different computers on each system. It isn't one 
computer; it's two different sets of computers for each 
system. The computers are of a different manufacture. 
The software is written by different sets of 


programmers on SDS 1 and on SDS 2, as well they use a 
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different programming language on SDS 1 and SDS 2. 
And with respect to some of the other -- 

0. SOvjust, one that points vous haves to 
test them both separately then, they are different 
programs. 

A, We go, througheitworsetsiof tests. But 
this reduces the likelihood of having common errors in 
both SDS 1 as we have introduced a lot of diversity in 
the hardware and in the software of the Darlington 
shutdown computers. 

QO. BI USP HCO SUM Phisagp: thenioe it you go 
back to page 8, in the right-hand column of that 
article, second full paragraph near the middle, there 
is a reference to nuclear power stations. 

A.O Sorry, J shaven" £, gott topyou. yet- 

Osfeite straghtucolumnar 

Aza Ithaver ity 

Q. There is a reference to nuclear power 
stations and other activities. Nuclear power stations 
is included and is referred to as a realm in which a 
software failure can cause tragedy. 

I take it from your comments, though, Mr. 
King, that Ontario Hydro.wis confident that its software 
has been adequately tested and will function when 


calied upon .tojdo@sotwwouwdonlteshare any of .the 
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concerns that I have put tO You if suite article. 

A. I was giving my comments on what we 
have defined as our safety critical software, and your 
question just referred to software. Software is used 
in many places. 

Iv think 1f you" geu “vourmsafety. critical 
software very reliable, you are not going to get in the 
Situations which are described in the sentence you read 
to me as tragedy. I assume tragedy means, in my terms 
tragedy means fuel failures and large releases. 

Oe OKAY em GA GVO, 

back, CO,INcCerrogatoly wil.) pp Lease. mle 
have copied page 6 from the Darlington report. We are 
on it, as a matter of fact. It's page 9 of my package. 
The conclusion of the first paragraph summarize the 
problems in 1990. 

MR. PENN® 2 Aol” Lt SOrny, Mr. Mondrow, swe 
haven't found out where you are yet. 

QO. I amon page 9 of our interrogatory 
package, which is page 6 of the Darlington report we 
were pee looking at. 

A. Okay. 

OG.” inrthe first paragraph whichsis the 
conclusion of a discussion on fueling mishaps, and 


about halfway through the fourth last sentence, it says 
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that the initial fueling mishap -- do you have me, Mr. 


Penn? 


sentence now? 


A. Now you are in the middle of a 


Onadhatws: night: 


A. I think we ought to start at the 


beginning of a sentence, at least, to understand what 


it means. 


line. 


OverOkaywrrtswergo wip ,to the. fifth,last 


Although this summarizes the problem 
and follow-up activity to the end of 
1990, it should be added that the initial 
fueling mishap was ios eeean ie 
discovered to be a direct result of 
cracked fuel bundle end-plates. The 
mystery surrounding the end-plate damage 
has yet to be resolved and has resulted 
in extensive outages for both Units 1 and 
Uniitsr22:: 


So the Darlington end-plate damage is a 


common mode problem, it's keeping both units down; is 


that fair? 


A gies oe Beamwe rgave, Mr. Daly gave 


extensive direct evidence on this and I have referred 
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comits, 1thisrreiaved’ tortnes pulses Usual Seconds —-— a 
minute, a 150 a minute, from the main PHT pumps. And 
because the pumps in both reactors are the same type, 
then the problem is similar. 

O., in" fact; 2c. 45 Keeping all four .umecs 
down right now; Gent Gt? oYour 'saidiithat’ cha tvs tyour 
Major concern at Darlington, is that -- 

A. ©We haven't*finished building Unit 4 
yet, that“(sitthat- unit -taken tcare? of we And, Unites has 
never gonever vtaca ll Aiivcrissabout abomsoons) this, tal. 

Q. Providing you solve this problem. 

A. Yes. And we will know Dyoueiye. 

oO. = Bubetthe fie isn crclosed ton thas 
mystery; is that fair? 

A. No, but we have other provisions to 
cope with the problem, as I mentioned before, changes 
in Che" primary-eci rouge. 

Q. I am looking at the second paragraph 
on that page. The board staff says: 

On March 22, 1991, Ontario Hydro made 

a formal request to the AECB for approval 

to restart Unit 1. The request was 

denied on the basis that Ontario Hydro 

Clearly did not understand the cause or 


extent of the reactor core damage. 
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Do you agree with that statement, Mr. 
Penn? 

A. I think it was that the board wasn't 
satisfied at the time -- well, I guess prior to this 
being written, middle of last year, so it probably 
dates to the spring. Mr. Daly I think is probably more 
familiar with the circumstance. But subsequently of 
course the AECB did approve restarting Unit 1 and it 
operated for several months in '91l. 

Q. Mr. Penn, Unit 3 has not been fueled 
yet, I believe you testified to that earlier. 

MR. DALY: A. Unit 3 has actually been 
fueled, yes. 

QO. bilityss been fueled: © Soj isi Unit..3 
radioactive? 

A. No, Unit 3 has not been taken 
eritical yet. 

MR. PENN: A. What we are doing, so that 
it is clear to everyone, is that we are doing zero 
power tests with the new seven vein impellers fitted 
into that particular unit, with the primary heat 
transport circuit fully instrumented to show to 
ourselves whether we have cured the problem. So that's 
what iS going on at the moment. 


Q. Has containment leakage been another 
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problem with the nuclear facilities, Mr. Daly? 

MRo DALY si.) 4. ea heey King can add 
Cor thts. 

I believe Mr. King mentioned earlier that 
Bruce "A" was just slightly below its target and we 
would like it further below its target, and as part of 
the vacuum building inspection work that we carry out, 
checks and so on are made of containment. 

Perhaps Mr. King would like to add to 
Lala. 

Bruce "A", it's slightly better in that 
the target level is the one where we are applying most 
effort at the moment. 

MR. KING: A. I am not exactly sure 
what you mean is a problem. Maybe I should explain 
containment leakage, what the subject is about. 

There is a requirement, there is an 
assumption that we make in the safety analysis that the 
containment structure has a certain degree of 
leak-tightness. There are penetrations throughout the 
containment structure and it's concrete and there is 
small pathways in large structures where they have a 
number of penetrations. 

Now, you have to make sure that these 


passages are small enough such that it doesn't 
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invalidate your safety analysis. So in the safety 
analysis we would assume typically that either 1 or 2 
per cent of the internal volume per hour at the design 
pressure, if inside the containment was at the design 
pressure, that that's the leakage rate, and we would do 
the safety analysis assuming that. And if there was a 
source of radionuclides (aeons containment and 
there! wasi.a| Certain) driving force, we would) calculate 
how much got out and compare that to the AECB 
regulatory limits to see if we meet them. 

So what we do then in operation is to 
test containment regularly, to make sure that that 
leakage rate that we have assumed in the safety 
analysis has not been exceeded, and if it is exceeded 
then we generally have to go around and try to find the 
sources of the leaks and repair them. 

OMmapAt Bruce “A”. in. 198 /o vou sfound 
leakage; is that right? 

A. I don't have on the top of my head 
complete records of that. If you want to direct me to 
something... 

Ove SUVA Ae Cantdo tthat. tage tl? tof cour 
interrogatory package, please. 

You can see from the previous page that 


this tis) APGBictatft ir evitew (oh: Bruce WA" wor? 1987, ,and 
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under the heading 3.2.1, Containment Testing. 

AS" You (say a al bunds. a: 

In compliance with a licence 
condition, all units at Bruce nuclear 
generating station "A" were shut down in 
May to conduct an in-service test of the 
containment structure and the vacuum 
building. These tests revealed that 
leakage from the containment boundary 
could exceed that assumed in the safety 
analysis. Ontario Hydro was committed to 
install modifications-to alleviate this 
problem by 1990. In the meantime, 
enhanced maintenance activity has reduced 
the leakage rate. 

And then if we turn ahead, please. The 
next page of my exhibit is the cover page from the 
staff review for Bruce "A" for 1989. And the next 
page, page 14 of the package, under Station 
Performance, under the sub heading All Units, it says: 

Station outage for containment and 
vacuum building testing neddeicationse 

Those are the modifications that you 
identified the need for the previous year, I assume. 


Is that Tight,.~Mr. King. 
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Ag? eeamshavinggalactile --— I can only 
assume that the vacuum building outage occurred around 
Christmastime. Perhaps Mr. Daly can help me here. But 
you are referring -- no, sorry I take that back. 

Us 7itesays Decembernsth tome— 

AY Setmsstwo different. 2. It's 19838 and 
1990, so it's two years apart. 
rais50: Dp. ml.s| 

There is a requirement to take the vacuum 
building out for testing every ten years. 

Q. When you did the modifications on the 
vacuum structure, that would have been a common mode 
outage for the units? When the vacuum structure goes 
down all the unatsigovdown; as-that right? 

AQeeThatestcoreece. 

Q. Great. That is the point I was 
after. Thank you. 

Back to Exhibit No. 647, please, pages 10 
and 11. This’ se@anvartivete trom The Economist. . It 


starts at the bottom right-hand corner of page 10 of my 


exhibit, Nuclear Safety: Heat Treatment. 


The article talks about the problem of 
embrittlement, which I understand is a problem caused 
in the metallic components of the reactor due to 


neutron bombardment over a number of years. 
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Apparently, the metal gets brittle, and the problem is 
that emergency cooling could cause the containment 
systems to crack and lead to a loss of coolant, a 
meltdown, and an explosion. 

is” that: the probtem,, Mr. Kid; id 
essence? 

A. I believe they are referring to 
pressurized water reactors with pressure vessels. It 
is not the situation with CANDU reactors; the ones they 
are talking about in this article. 

Q. Mr. Penn, you need not turn this up 
unless you want to, but you agreed with Mr. Bullock 
while he was questioning you that neutron bombardment 
of the pressure vessel was not a problem for CANDUs. 
Howevet; a Tittle Dit Later you testified that the 
metallurgical condition of the calandria vessel was a 
concern in terms of perhaps a PEee-limiling tLactom for 
nuclear reactors. 

The  netarilurgqieal-condicion of the 
calandria vessel, is that an embrittlement problem? 

MR. PENN: A. Well, subject to check 
whether -- how you have paraphrased what I actually 
Said. 

O. Well, we could?gqo 78o. 1& 1b that would 


be easier.. 
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A. Well, it might be. 
Oo. That tusheranseript “Volume jil2g7mif you 
page 22415? | 
Ao aes? 
0. TAP athink San tthe third ylivne:-c/41 am just 
it up myself - you said: 

The other key point. Which is the 
basis for the 40-year life at the 
present -- 


THE CHAIRMAN: I'm sorry, what line are 


MR. MONDROW: The third line. 

Q. The other key anes which is the 
basis For the 40-year life at the present 
moment is the question of the 
metallurgical condition of the calandria 
vessel, and we just aren't [sure] ata 
point in time where we can make that 
decision yet. 


MRS PENN: “A. “Shiididnbt'sayhni sure.» I 


We just: aren't at a point in time 
where we can make that decision yet. 


Q. I stand corrected. My question, 


though, the metallurgical condition of the calandria 
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vessel, is that akin to the embrittlement problem that 
Mr. King just told us about? e 

A. Well, when you irradiate metals with 
neutrons - and it depends, of course, upon the energy 
of the neutrons involved - you can -- different rates 
change the metallurgical structure of the material, and 
experiments have been done on this sort of thing at 
Chalk River for, to my knowledge, more than 20 years. 

And as Mr. King said, the situation in 
the pressure vessel of pressurized water reactors given 
the flats, nature of the flats in pressurized heavy 
water reactors is different. 

Here I was Ser acting my judgment, and the 
subject of the cross-examination was whether -- and, of 
course, Mr. Bullock was trying to gain my agreement 
that it was timely to extend the life of nuclear 
plants, and I was indicating that we aren't quite at 
that point, in my view. And eventually we came up with 
about year 30 that we would be able to be absolutely 
Sure about that issue. 

QO. \ Theswmetallurgical condreiron; -cnough, 
is this concern for neutron bombardment of metallic 
components, is that right, at 40 years? 

A. It is a personal judgment of mine 


that this is an issue’ that should be looked at 
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carefully before the life of our plants are extended. 

ME. SRING Sen, @hie lL could add something, 
in the pressure waterized water reactor situation, my 
understanding of the concern is that the neutron 
bombardment and embrittlement changes the anneal 
ductility temperature of it such that when you inject 
emergency or cooling water, which is cooler water, then 
it can cause a thermal shock to that vessel and hence 
cause it to rupture, and what started out to be as a 
minor loss of coolant accident can become a very large 
loss of coolant accident. 

As I ae that is my understanding of the 
situation. | 

With respect to the calandria vessel, it 
VSsi quite. a bit different. ‘We don’t inject’ any 
emergency core coolant into the calandria vessel at 
all, it is all injected into the heat transport system, 
and Eye places where that water is injected in the heat 
transport system piping is at a great distance from the 
core and is not subject to neutron bombardment. 

MR. PENN: A. This all comes back to the 
issue, Mr. Chairman, tiated tried) in my. introductory 
evidence to comment on, that in light water reactors 
the moderator and the coolant system are as one. In 


heavy water reactors they are two separate systems. 
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So in light water reactors when you 
activate emergency gootant@invection you are, as Mr. 
King said, directly affecting the vessel itself “with 
the cooler water. 

Q. Mr. Penn, when you inject emergency 
cooling water into a CANDU that cooling water runs 
through the pressure tubes; is that right or is that 
wrong? 

A. Yes, it does. 

Q. And the pressure tubes are metallic 
and they have metallic welds at the ends; is that 
correct? 

Pet = We ls, Eveianiave roltedi joints into 
end fittings. These aren't welds; they are rolled into 
place. 

Q. They are metallic? 

A. Well, you have got a tube here 
(indicating) and you roll on the end Path ngs 

Q. And there is no concern with 
embrittlement of that end fitting component? 

A. Not that I am aware of. That doesn't 
mean to say there couldn't be in the future. 

MR. MONDROW: Okay. Thank you. 

Mr. Chairman, I am going to turn to 


another area. Perhaps this would be an appropriate 
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DiacescCOomstop ‘form theday. « 


THE CHAIRMAN: All right. I will remind 


myself and others that we are not Sitting tomorrow, but 


we will be sitting Thursday at ten o'clock. 

THE REGISTRAR: Please come to order. 
This hearing will adjourn until ten o'clock Thursday 
morning next. 
---Whereupon the hearing was adjourned at 4:58 Dome 


to be reconvened on Thursday, April 30, 1992, at 
LOO Dram, 


JAS/JIT/RR [c. copyright 1985] 
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